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CHAPTER I 
I N T R O D U C T I O N 
1 . 1 S t a t e m e n t o f t h e P r o b l e m 
C o n s i d e r t h e c a s e o f a c o m p a n y w i t h a r e l a t i v e l y s m a l l 
(<_ 5 0 ) e x e c u t i v e g r o u p . T h e c o m p a n y p r o v i d e s v a r i o u s d e a t h , 
d i s a b i l i t y , a n d r e t i r e m e n t b e n e f i t s t o i t s e x e c u t i v e s as a 
p a r t o f t h e i r t o t a l c o m p e n s a t i o n . T h u s , t h e c o m p a n y h a s 
c o m m i t t e d i t s e l f t o f u t u r e c a s h o u t f l o w s w h o s e e x a c t a m o u n t s 
a n d t i m e s o f o c c u r r e n c e c a n n o t be k n o w n w i t h c e r t a i n t y . 
T h e c o m p a n y may c o n s i d e r s e v e r a l m e t h o d s f o r f u n d i n g 
t h e s e c a s h o u t f l o w s u s i n g v a r i o u s c o m b i n a t i o n s o f l i f e a n d 
d i s a b i l i t y i n s u r a n c e . T h e s e m e t h o d s may r a n g e f r o m no i n s u r ­
a n c e a t a l l t o f u l l c o v e r a g e o f a l l p o s s i b l e d e a t h a n d d i s a ­
b i l i t y c o n t i n g e n c i e s . E a c h a l t e r n a t i v e f u n d i n g m e t h o d w i l l 
i n t r o d u c e a new s e t o f c a s h o u t f l o w s ( i n s u r a n c e p r e m i u m a n d 
p e r s o n n e l b e n e f i t p a y m e n t s ) a n d i n f l o w s ( i n s u r a n c e b e n e f i t s ) 
f o r t h e c o m p a n y . 
I n d e c i d i n g w h i c h f u n d i n g m e t h o d t o u s e f o r a n y g i v e n 
s e t o f e x e c u t i v e b e n e f i t s , t w o c r i t e r i a w o u l d s e e m t o be o f 
p r i m e i m p o r t a n c e : 
1 . T h e e x p e c t e d p r e s e n t v a l u e o f t h e c a s h f l o w s 
a f t e r t a x e s f o r e a c h m e t h o d ; t h a t i s , an a g g r e ­
g a t e c o s t on t h e a v e r a g e a d j u s t e d f o r t h e t i m e 
v a l u e o f m o n e y . 
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2. The p a t t e r n o f p o s s i b l e cash f l o w s a f t e r t a x e s 
to which t h e company i s exposed ove r the y e a r s 
f o r each method; t h a t i s , a p i c t u r e o f ca sh f low 
r i s k s ove r t i m e . 
The r e s e a r c h r e p o r t e d h e r e i n i n v o l v e d t h e deve lopment 
and a p p l i c a t i o n o f t he me thodo logy to a d d r e s s a r e a l wor ld 
problem o f t h i s t y p e . In d o i n g s o , t he n e c e s s a r y d a t a were 
p r o v i d e d by B a l s e r , McCamish and Company, an i n s u r a n c e agency 
in M e t r o p o l i t a n A t l a n t a . 
1.2 Gene ra l M e t h o d o l o g y 
B e c a u s e o f t h e many p r o b a b i l i s t i c f a c t o r s i n v o l v e d 
in such a c a s e , s i m u l a t i o n seemed to be a u s e f u l approach 
f o r t he deve lopment o f t h e two e v a l u a t i o n measures s u g g e s t e d 
a b o v e . The s i m u l a t i o n model c o n t a i n e d d e s c r i p t i o n s o f : 
1. The e x e c u t i v e group in terms o f t h e i r a g e s , 
s a l a r i e s , e t c . 
2. The d e a t h , d i s a b i l i t y , and r e t i r e m e n t b e n e f i t s 
o f f e r e d by the company in terms o f t h e c o n d i t i o n s 
under which they w i l l be p a i d and how t h e s i z e 
and d u r a t i o n o f t he payments w i l l be d e t e r m i n e d . 
3. The p a r t i c u l a r i n s u r a n c e p l a n s to be e v a l u a t e d in 
terms of premium s c h e d u l e s , d i v i d e n d s , ca sh v a l u e 
a c c u m u l a t i o n s , b e n e f i t s , e t c . Only one p l an would 
be c o n t a i n e d w i t h i n t h e model a t any g i v e n t i m e . 
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In a d d i t i o n , the model c o n t a i n e d da ta d e s c r i b i n g the 
p r o b a b i l i t i e s o f d e a t h , d i s a b i l i t y , r e s i g n a t i o n , and r e t i r e ­
ment o f the i n d i v i d u a l e x e c u t i v e s , r e c o g n i z i n g t h a t t h e s e 
p r o b a b i l i t i e s change o v e r t i m e . 
Using a compute r , the model s i m u l a t e d the b e h a v i o r o f 
the sys tem ove r a pe r iod of y e a r s . Within each s i m u l a t i o n 
run , the sequence of e v e n t s was de te rmined s t o c h a s t i c a l l y , 
based upon the p r o b a b i l i t i e s b u i l t i n t o the mode l . The cash 
i n f l o w s and o u t f l o w s t h a t o c c u r r e d were r e c o r d e d by y e a r and 
t h e i r p r e s e n t v a l u e s were a c c u m u l a t e d . Thus , a t the end o f 
one s i m u l a t i o n run , the model had g e n e r a t e d a p a t t e r n o f 
cash f l o w s ove r the s i m u l a t e d y e a r s and the t o t a l p r e s e n t 
v a l u e o f t h o s e cash f l o w s . 
S e v e r a l s i m u l a t i o n s were run based upon e x a c t l y the 
same i n i t i a l c o n d i t i o n s , but w i th d i f f e r e n t random s e q u e n c e s . 
The e v e n t s t h a t o c c u r r e d and t h e i r r e s u l t i n g cash f l ows 
d i f f e r e d from one s i m u l a t i o n to ano the r due to the p r o b a b i l ­
i s t i c na tu re o f the model . A f t e r many s i m u l a t i o n s had been 
run f o r a g i v e n b e n e f i t funding method, a d i s t r i b u t i o n of 
cash f low p a t t e r n s and p r e s e n t v a l u e s had been g e n e r a t e d f o r 
t h a t p a r t i c u l a r funding method. The e x p e c t e d p r e s e n t v a l u e 
f o r the plan was then c a l c u l a t e d as the mean of the d i s t r i b u ­
t i o n of p r e s e n t v a l u e s g e n e r a t e d by the model . I t was a l s o 
p o s s i b l e to examine the p a t t e r n s o f cash f l o w s ove r s i m u l a t e d 
y e a r s . Thus , the two c r i t e r i o n measures ( e x p e c t e d p r e s e n t 
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v a l u e a n d c a s h f l o w r i s k ) w e r e d e v e l o p e d f o r t h a t p a r t i c u l a r 
f u n d i n g m e t h o d . 
I n s i m i l a r m a n n e r t h e same t w o c r i t e r i o n m e a s u r e s 
w e r e d e v e l o p e d f o r a l l o t h e r f u n d i n g m e t h o d s t h a t w e r e o f 
i n t e r e s t . T h i s i n f o r m a t i o n i s o f g r e a t v a l u e i n d e c i s i o n s 
c o n c e r n i n g w h i c h f u n d i n g m e t h o d t o e m p l o y f o r a g i v e n s e t 
o f e x e c u t i v e b e n e f i t s . 
1.3 L i t e r a t u r e S u r v e y 
A s e a r c h o f t h e l i t e r a t u r e i n d i c a t e s t h a t p e r s o n n e l 
a n d f i n a n c i a l e x e c u t i v e s r e c o g n i z e t h e n e e d t o d e v e l o p b e t t e r 
m e t h o d s f o r d e a l i n g w i t h t h e c o m p l e x d e c i s i o n s c o n c e r n i n g 
l o n g r a n g e f u n d i n g o f p e r s o n n e l b e n e f i t p r o g r a m s . A p a p e r 
by C h a r l e s D. E l l i s (3), e m p h a s i z e s t h e n e e d f o r l o n g t e r m 
s t r a t e g i c p l a n n i n g i n p e n s i o n f u n d a d m i n i s t r a t i o n . T h e 
c o n c l u s i o n o f t h e p a p e r s t a t e s : 
P e n s i o n f u n d a d m i n i s t r a t i o n i s a s e n i o r m a n a g e ­
m e n t r e s p o n s i b i l i t y t h a t s h o u l d n o t be p a s s i v e l y 
d e l e g a t e d t o o u t s i d e r s who a r e p r e p a r e d t o d e a l 
w i t h o n l y p a r t o f t h e p r o b l e m . A l t h o u g h a c t u ­
a r i e s c a n h e l p q u a n t i f y a n d p r o j e c t t h e a n n u a l 
d o l l a r c o n s e q u e n c e s o f v a r i o u s c h a n g e s i n p e n ­
s i o n b e n e f i t s a n d a l t h o u g h i n v e s t m e n t m a n a g e ­
m e n t s c a n h e l p i n c r e a s e t h e a v e r a g e r a t e o n 
i n v e s t e d p e n s i o n f u n d s a s s e t s , o n l y s e n i o r 
c o r p o r a t e m a n a g e m e n t k n o w s e n o u g h a b o u t t h e 
f u t u r e o f t h e c o m p a n y a n d i t s c o m p e n s a t i o n 
p h i l o s o p h y t o l a y o u t t h e b a s i c e l e m e n t s o f an 
e f f e c t i v e p e n s i o n s t r a t e g y P e n s i o n a s s e t s 
a n d f u n d i n g a r e t o o i m p o r t a n t t o b u s i n e s s , t o 
e m p l o y e e s , a n d e v e n t o o u r n a t i o n a l g o a l s t o be 
h a n d l e d on an a d - h o c b a s i s w i t h o n l y n e a r - t e r m 
p l a n n i n g h o r i z o n s . F u l f i l l m e n t o f c o r p o r a t e a n d 
f i d u c i a r y r e s p o n s i b i l i t y o v e r d e c a d e s a h e a d w i l l 
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r e q u i r e b o t h c a r e f u l f i n a n c i a l p l a n n i n g a n d v i g o r ­
o u s i n v e s t m e n t m a n a g e m e n t t o m a k e p e n s i o n a s s e t s 
t r u l y p r o d u c t i v e c a p i t a l [ 3 , p . 5 6 ] . 
T h e r e i s a n e e d , t h e n , t o r e f l e c t t h e f o r e c a s t s o f 
y e a r - b y - y e a r " c a s h f l o w s " t h a t c a n be e x p e c t e d u n d e r a 
s p e c i f i c c o m p e n s a t i o n p l a n t o d e t e r m i n e w i t h a c o s t / b e n e f i t 
a n a l y s i s w h i c h o n e i s o r c a n be t h e b e s t o p t i o n t o f u n d i t . 
A c o m p u t e r s i m u l a t i o n i s an a p p r o p r i a t e i n s t r u m e n t 
f o r h a n d l i n g t h i s p r o b l e m . F o r e c a s t s o f i n c o m e a n d e x p e n s e s 
u n d e r v a r i o u s c o n d i t i o n s c a n be g e n e r a t e d f o r e x t e n d e d p e r ­
i o d s o f t i m e . C a s h f l o w s f o r d i f f e r e n t f u n d i n g m e t h o d s c a n 
be r e d u c e d t o p r e s e n t v a l u e f o r c o m p a r i s o n u s i n g an a p p r o ­
p r i a t e r a t e o f i n t e r e s t . 
F o r e c a s t i n g t e c h n i q u e s c a n p r o v i d e " m o s t p r o b a b l e " 
p r o j e c t i o n s a n d h e n c e c a n c o v e r t h e " m o s t l i k e l y " s i t u a t i o n . 
B u t o n e d e f i n i t i o n o f " m o s t p r o b a b l e " i s t h a t t h e r e i s a n 
e q u a l l i k e l i h o o d t h a t a c t u a l e x p e r i e n c e w i l l be e i t h e r m o r e 
o r l e s s f a v o r a b l e , c o m p a n y c o s t s w i l l be l e s s a n d no p r o b ­
l e m s w i l l a r i s e ; b u t i f e x p e r i e n c e t u r n s o u t t o be l e s s 
f a v o r a b l e , f r o m a f i n a n c i a l p o i n t o f v i e w , a d d i t i o n a l 
u n e x p e c t e d c o s t s w o u l d be i n c u r r e d [ 2 , p . 1 3 0 ] . 
P r e s t o n C. B a s s e t t h a s p r o v i d e d a n e x a m p l e o f t h e 
a p p l i c a t i o n o f s i m u l a t i o n t o g e n e r a t e c a s h f l o w s a s s o c i a t e d 
w i t h p e r s o n n e l b e n e f i t p l a n s ( 2 ) . B a s s e t ' s m o d e l c o n s i d e r s 
t h e p e n s i o n b e n e f i t p l a n f o r an h y p o t h e t i c a l XYZ c o r p o r a t i o n 
( s e e A p p e n d i x A ) . To v a l u e t h e p e n s i o n p l a n , t h e c o m p a n y 
6 
w i l l i n v e s t i n d i f f e r e n t o p t i o n s : s h o r t a n d l o n g t e r m i n v e s t ­
m e n t s , a n d t h e r e t u r n o b t a i n e d w i l l be u s e d t o p a y t h e 
r e t i r e m e n t b e n e f i t s . To e s t i m a t e t h e p r e s e n t c o s t o f t h i s 
p e n s i o n p l a n , i t i s n e c e s s a r y t o o b t a i n t h e c u r r e n t v a l u e o f 
a l l t h e f u t u r e d i s b u r s e m e n t s a n d t h e n s p r e a d t h i s c o s t o v e r 
t h e f u t u r e w o r k i n g y e a r o f t h e p a r t i c i p a n t s . W i t h p a y m e n t s 
d e f e r r e d f o r m a n y y e a r s i n t h e f u t u r e , t h e e f f e c t o f t h e r a t e 
o f r e t u r n o n i n v e s t e d m o n e y i s s u b s t a n t i a l [ 2 , p . 1 2 8 ] . 
B a s s e t ' s s a m p l e i n c l u d e d a c t i v e , d i s a b l e d , a n d 
r e t i r e d p e o p l e . A s s u m p t i o n s i n h i s a n a l y s i s i n c l u d e d t h e 
f o l l o w i n g : 
1 . S h o r t - t e r m i n v e s t m e n t , w h i c h a r e l i q u i d i n v e s t ­
m e n t s f o r l e s s t h a n t h r e e y e a r s , w i l l e a r n 5Jo­
i n t e r e s t . 
2 . A l l o t h e r i n v e s t m e n t s w i l l e a r n 9%. 
3 . I n f l a t i o n a n d p r o d u c t i v i t y i n c r e a s e s w i l l a c c o u n t 
f o r a r i s e o f f o u r p e r c e n t p e r y e a r i n s a l a r i e s . 
4 . M e r i t i n c r e a s e s i n s a l a r i e s a n d w a v e s f o r e a c h 
e m p l o y e e c a t e g o r y w i l l o c c u r a t r a t e s e x t r a p o l a t e d 
f r o m p r i o r e x p e r i e n c e . 
5 . T u r n o v e r w i l l o c c u r a t r a t e s b a s e d o n p r i o r 
e x p e r i e n c e . 
6 . M o r t a l i t y r a t e s w i l l c o n f o r m w i t h r a t e s s e t f o r t h 
i n t a b l e s p r e p a r e d b y t h e S o c i e t y o f A c t u a r i e s . 
E x h i b i t s f o r c a s h f l o w s w e r e g i v e n f o r t h e f o l l o w i n g 
s i t u a t i o n s : 
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a ) No e n t r y o f a d d i t i o n a l p a r t i c i p a n t s ( s e e F i g u r e 1 ) . 
b ) C o n s t a n t w o r k f o r c e w i t h e n t r y o f new p a r t i c i p a n t s 
t o r e p l a c e t h o s e e l i m i n a t e d b y a t t r i t i o n ( s e e 
F i g u r e 2 ) ; t h a t i s , t h e c h a n g e i n p e r s o n n e l i s 
t a k e n a s a f a c t o r t h a t c a n g e n e r a t e a d i f f e r e n t 
b e h a v i o r . 
C o m p a r i n g b o t h f i g u r e s , t h e c a s h f l o w s f o r t h e b e n e ­
f i t s w i l l n o t p e a k u n t i l a f t e r 30 y e a r s e v e n t h o u g h t h e 
a c t i v e w o r k f o r c e h a s b e e n h e l d c o n s t a n t . A l s o , i t c a n be 
s e e n t h a t t o t a l p a y m e n t s b e g i n t o i n c r e a s e s h a r p l y i n t h e 
e a r l y 1 9 8 0 ' s , an e f f e c t t h a t c a n be t r a c e d t o t h e a s s u m p t i o n 
t h a t i n f l a t i o n a n d p r o d u c t i v i t y w i l l c a u s e s a l a r i e s t o g r o w 
a t 4 % a n n u a l l y . 
An e x h i b i t ( s e e F i g u r e 3 ) s h o w i n g t h e p r o j e c t e d t o t a l 
p e n s i o n p a y m e n t s up t o t h e y e a r 2 0 0 2 a n d t h e p a y r o l l f o r t h e 
same p e r i o d i s v e r y u s e f u l f o r t h e e m p l o y e r b e c a u s e i t g i v e s 
h i m a p e r s p e c t i v e o n how he o u g h t t o l e v e l o u t t h e c o s t o f 
p r o v i d i n g p e n s i o n s o v e r t h e l o n g r u n , g i v e n h i s a s s u m p t i o n s 
a b o u t t h e f u t u r e [ 2 , p . 1 2 9 ] . 
I n g e n e r a l t h e s u c c e s s o f t h e p e n s i o n f o r e c a s t d e p e n d s 
o n i n v o l v i n g a l l t h e p e o p l e i n s i d e a n d o u t s i d e t h e c o m p a n y 
who e i t h e r c a n p r o v i d e v a l u a b l e i n p u t s o r h a v e a v i t a l i n t e r ­
e s t i n t h e r e s u l t s o f t h e f o r e c a s t . 
T h e i n v e s t m e n t a d v i s e r s h o u l d w o r k w i t h t h e a c t u a r y 
a n d w i t h t h o s e i n t h e c o m p a n y c o n c e r n e d w i t h t h e f i n a n c i a l 
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R e t i r e d e m p l o y ­ T e r m i n a t e d Y e a r e e s & b e n e f i c i - e m p l o y e e s w i t h D i s a b l e d T o t a l r i e s v e s t e d b e n e f i t s o v e r 6 5 e m p l o y e e s 
1 9 7 2 % 9 9 4 $ 1 8 S 3 4 1 , 0 4 6 
1 9 7 3 1 , 1 3 0 2 0 5 6 1 , 2 0 6 1 9 7 4 1 , 3 1 7 2 2 7 9 1 , 4 1 8 1 9 7 5 1 , 5 1 7 2 2 1 0 2 1 , 6 4 1 1 9 7 6 1 , 6 3 2 2 4 1 2 2 1 , 7 7 8 8 1 2 , 6 2 2 3 9 2 3 3 2 , 8 9 4 1 9 9 1 5 , 2 0 4 2 5 9 4 3 0 5 , 8 9 3 200  6 , 9 8 5 6 4 8 4 6 8 8 , 1 0 1 2 0 1 1 6 , 7 4 5 7 8 9 3 0 2 7 , 8 3 6 2  3 , 1 7 6 3 9 9 8 7 3 , 6 6 2 2 0 3 1 8 0 7 1 0 2 1 0 9 1 9 2 0 4 1 7 2 9 0 8 1 2 0 5 1 0 0 0 0 
F i g u r e l . F o r e c a s t P a y m e n t s t o C u r r e n t P a r t i c i p a n t s ( i n t h o u s a n d s o f d o l l a r s ) . f _ 2 , p 1 2 8 ] . 
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Retired employ­ Terminated 
Year ees 8c benefici- employees with Disabled Total 
ciaries vested benefits 
over 65 
employees 
1972 $ 994 % 18 % 34 $1.046 
1973 1,130 20 56 1,206 
1974 1,317 22 79 1,418 
1975 1,517 22 102 1,641 
1976 1,632 24 122 1,778 
1977 1,798 28 144 1,970 
1932 2,775 42 254 3,071 
1987 4,054 86 373 4,513 
1992 5,562 256 497 6,315 
1997 7,202 495 618 8,313 
2002 8,751 660 793 10,204 
Figure 2. Forecast Payments to Current and Future 
Participants, Assuming Constant Work Force 
(in thousands of dollars). I" 2, p 1293. 
10 
Year Payroll Pension Payments as a per-
payments centage of payroll 
1972 % 3 9 , 5 4 4 % 1,046 2 . 6 4 
1973 4 1 , 8 3 5 1,206 2 . 8 8 
1974 4 4 , 1 7 4 1 ,418 3 . 2 1 
1 9 7 5 46,304 1 ,641 3 . 5 4 
1976 48 ,937 1 ,778 3 .63 
1977 5 1 , 5 0 7 1,970 3 .83 
1982 6 6 , 2 2 4 3 , 0 7 1 4 . 6 4 
1987 8 3 , 7 9 5 4 , 5 1 3 5 .39 
1992 1 0 5 , 0 1 8 6 , 3 1 5 6 .01 
1997 1 3 0 , 3 2 4 8 , 3 1 5 6 .38 
2002 161,008 1 0 , 2 0 4 6 .34 
Figure 3. Forecast of Growth of Payroll for XYZ's 
Plan.,, Assuming a Constant Active Work Force 
(in thousands of dollars). [ 2, p 129]. 
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a s p e c t s o f t h e p e n s i o n p l a n . T o g e t h e r t h e y w i l l t r y t o r e a c h 
a c o n c l u s i o n o n t h e r a t e o f r e t u r n on i n v e s t m e n t n e e d e d t o 
c o n v e r t a n e m p l o y e e ' s p e n s i o n b e n e f i t s p a y a b l e d u r i n g r e t i r e ­
m e n t t o c o m p a n y c o s t s . 
So f a r as XYZ was c o n c e r n e d , t h e c o n s e n s u s was t o i n v e s t 
20% o f t h e p o r t f o l i o i n s h o r t t e r m l i q u i d i n v e s t m e n t s b e a r ­
i n g 5% a n d t h e o t h e r 80% i n l o n g e r t e r m i n v e s t m e n t s b e a r i n g 
9% [ 2 , p . 1 3 0 ] . 
T h e r e a r e some l i m i t a t i o n s o f B a s s e t t ' s w o r k : 
1 . I t i s an a g g r e g a t e s i m u l a t i o n ; c a s h f l o w s a r e s h o w n 
f o r a l l t h e e m p l o y e e s a s a g r o u p . 
2 . T h e n u m b e r o f r u n s d o n e t o g e t h i s c o n c l u s i o n a r e 
n o t s p e c i f i e d , t h e e x h i b i t s c o u l d be t h e r e s u l t o f 
j u s t o n e o r t h e a v e r a g e o f m a n y . 
3 . He d o e s n o t d e a l w i t h i n s u r a n c e . 
B a s s e t t ' s c o n c l u s i o n s t a t e s : 
E a c h o r g a n i z a t i o n c a l l s f o r i n d i v i d u a l a n a l y s i s . 
N o t o n l y w i l l i t s p e n s i o n p l a n , f u n d , a n d e m p l o y e e 
d a t a b e d i f f e r e n t f r o m o t h e r s , b u t e a c h o r g a n i z a t i o n 
may w e l l a r r i v e a t d i f f e r e n t d e c i s i o n s a s t o w h a t 
v a r i a t i o n s a r e l i k e l y t o o c c u r . 
I n a d d i t i o n e a c h w i l l w a n t t o p r i c e o u t d i f f e r e n t 
t y p e s o r c o m b i n a t i o n s o f c h a n g e s o r a m e n d m e n t s t o 
i t s p r e s e n t p l a n s . 
T h e e n d r e s u l t w i l l g i v e a c o m p a n y ' s m a n a g e m e n t 
v a l u a b l e i n f o r m a t i o n a b o u t i t s t r u e p e n s i o n p l a n 
i t s e l f . F i n a n c i a l o f f i c e r s w i l l r e c e i v e e x c e l l e n t 
p r o j e c t i o n s o f s h o r t - a n d l o n g t e r m c o s t s . F o r 
t h e f i r s t t i m e , p r o b a b l y , t h e c o m p a n y w i l l be a b l e 
t o f a c t o r r e a l i s t i c p e n s i o n c o s t s i n t o i t s o v e r a l l 
f i n a n c i a l p r o j e c t i o n s . A d m i n i s t r a t i o n c a n be m o r e 
e f f i c i e n t , a n d b o t h c o m p a n y a n d b e n e f i c i a r i e s w i l l 
b e n e f i t f r o m t h a t [ 2 , p . 1 3 4 ] . 
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A p r o c e d u r e f o r c o s t / b e n e f i t a n a l y s i s o f e x e c u t i v e 
b e n e f i t p l a n s h a s b e e n p r e s e n t e d by G e o r g e H e t t e n h o u s e ( 6 ) . 
T h e p r o c e d u r e i n v o l v e s t h e c a l c u l a t i o n o f t h e a f t e r - t a x 
p r e s e n t v a l u e c o s t t o t h e c o m p a n y p r o v i d i n g a g i v e n a f t e r ­
t a x p r e s e n t v a l u e b e n e f i t t o t h e e x e c u t i v e . By r e p e a t i n g 
t h i s p r o c e d u r e f o r e a c h p a y p a c k a g e , o n e c a n i d e n t i f y b o t h 
t h e r e l a t i v e c o s t s o f p r o v i d i n g a g i v e n r e w a r d a n d t h e r e l a ­
t i v e r e w a r d s p o s s i b l e f o r a g i v e n c o s t . 
H e t t e n h o u s e 1 s p a p e r p r e s e n t s an a n a l y s i s o f d i f f e r e n t 
m e t h o d s o f f u n d i n g a c o m p e n s a t i o n p o l i c y t o s a t i s f y t h e 
e x e c u t i v e s a n d s t o c k h o l d e r s s i m u l t a n e o u s l y . 
I n h i s p a p e r H e t t e n h o u s e a n a l y z e d f o u r d i f f e r e n t c o m p e n ­
s a t i o n p l a n s ( s e e A p p e n d i x B ) . I m p l e m e n t a t i o n i s m o r e e a s i l y 
a c c o m p l i s h e d w h e r e c h a n g e s i n t h e c o m p o s i t i o n o f p a y p a c k a g e s 
a r e n o t f o r c e d o n t h e m a n a g e m e n t g r o u p . Pay i n c r e a s e s c a n 
be o f f e r e d i n a m a n n e r t h a t a l l o w s e a c h e x e c u t i v e t o s e l e c t 
t h e p l a n t h a t b e s t s u i t s h i s i n d i v i d u a l n e e d s w i t h o u t a f f e c t ­
i n g t h e n e t c o s t t o t h e e m p l o y e r . T h i s " s u p e r m a r k e t " s t y l e 
c o m p e n s a t i o n h a s b e e n c o n s i d e r e d i n r e c e n t y e a r s by d i f f e r e n t 
c o m p a n i e s . 
U n d e r t h e s t r a t e g y , t h e c o m p a n y f i r s t d e c i d e s how m u c h 
c o s t i t i s w i l l i n g t o i n c u r t o r e w a r d a p a r t i c u l a r e x e c u t i v e . 
F o r t y p i c a l c o s t c h o i c e s s e e F i g u r e 4 [ 6 , p . 1 2 3 ] , 
T h e e x e c u t i v e i s t h e n f r e e t o s e l e c t t h e p l a n w h i c h b e s t 
a c c o r d s w i t h h i s i n d i v i d u a l a n d t a x c i r c u m s t a n c e s , a l l o w i n g 
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A S e r i e s o f E q u a l C o s t C o m p e n s a t i o n A l t e r n a t i v e s I n t h i s c o m p a n y , a n e x e c u t i v e a g e d 5 0 m a y s e l e c t a d d i t i o n s t o h i s c o m p e n s a t i o n p a c k a g e f r o m t h e f o l l o w i n g c h o i c e s w h e r e e a c h a l t e r n a t i v e d e s c r i b e d c o s t s t h e c o m p a n y $ 1 0 0 a f t e r t a x e s , 
A l t e r n a t i v e A m o u n t C a s h b o n u s D e f e r r e d b o n u s F r i n g e b e n e f i t 
G r o u p l i f e i n s u r a n c e 
D e f e r r e d p a y c o n t r a c t s S i n g l e p a y m e n t a t r e t i r e m e n t 1 0 p a y m e n t s i n r e t i r e m e n t 
Q u a l i f i e d p e n s i o n p i a n Q u a l i f i e d p r o f i t -s h a r i n g p l a n 
Q u a l i f i e d s t o c k o p t i o n 
N o n q u a l i f i e d s t o c k o p t i o n 
R e s t r i c t e d s t o c k p l a n 
$ 1 9 2 . 3 0 
$ 5 0 . 6 0 / y e a r f o r t h e n e x t f i v e y e a r s . R e p l a c e m e n t v a l u e o f $ 2 4 0 . 4 0 t o t h e e x e c u t i v e A n a d d i t i o n a l a m o u n t o f o n e y e a r t e r m i n s u r a n c e o f : a . $ 1 4 , 8 2 8 , i f t o t a l c o v e r a g e i s c u r r e n t l y l e s s t h a n $ 5 0 , 0 0 0 ; o r b . $ 1 7 , 6 7 3 , i f t o t a l c o v e r a g e i s c u r r e n t l y g r e a t e r t h a n $ 5 0 , 0 0 0 . 
$ 7 4 8 , 5 0 p a i d i n a l u m p s u m a t r e t i r e m e n t 1 0 a n n u a l i n s t a l l m e n t s o f $ 9 4 . 4 5 p a i d d u r i n g t h e f i r s t 1 0 y e a r s f o l l o w i n g r e t i r e m e n t . I n c r e a s e i n t h e p e n s i o n a n n u i t y o f $ 4 7 . 2 0 p e r y e a r $ 1 9 2 . 3 0 p a i d t o t h e p r o f i t - s h a r i n g t r u s t o n t h e e m p l o y e e ' s b e h a l f ; e m p l o y e e s e l e c t s s e t t l e m e n t o p t i o n . E m p l o y e r g r a n t s s u f f i c i e n t s h a r e s s o t h a t t h e e x p e c t e d p r i c e a p p r e c i a t i o n o v e r t h e e x e r c i s e p e r i o d i s $ 1 6 2 . 8 0 . E m p l o y e r g r a n t s s u f f i c i e n t s h a r e s s o t h a t t h e e x p e c t e d p r i c e a p p r e c i a t i o n o v e r t h e e x e r c i s e p e r i o d i s : a . $ 3 1 3 . 1 0 , i f t h e o p t i o n i s e x e r ­c i s a b l e f o r 5 y e a r s ; o r b . $ 5 0 8 . 1 0 , i f t h e o p t i o n i s e x e r ­c i s a b l e f o r 1 0 y e a r s . E m p l o y e r g r a n t s r e s t r i c t e d s h a r e s a t a t o t a l d i s c o u n t o f : a . $ 1 9 2 . 3 0 , i f t h e e m p l o y e e p l a n s t o e l e c t c u r r e n t t a x a t i o n ; o r b . $ 3 1 1 . 9 0 , i f t h e e m p l o y e e p l a n s t o d e f e r t a x e s u n t i l t h e r e s t r i c t i o n s l a p s e . 
F i g u r e 4 . A S e r i e s o f E q u a l C o s t C o m p e n s a t i o n A l t e r n a t i v e s [ 6 , p . 1 2 3 ] . 
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h i m t o m a x i m i z e h i s a f t e r - t a x m o n e t a r y r e w a r d [ 6 , p . 1 2 4 ] . 
I n h i s c o n c l u s i o n , H e t t e n h o u s e m a k e s a v e r y i m p o r t a n t 
s t a t e m e n t : 
T h e v a l u e o f t h i s t y p e o f a n a l y s i s l i e s i n t h e 
f a c t t h a t c o s t s a v i n g s c a n be o b t a i n e d a t " n o 
l o s s " i n t h e v a l u e o f t h e r e w a r d a c t u a l l y 
r e a l i z e d b y t h e e x e c u t i v e . I n my e x p e r i e n c e , 
e f f i c i e n c y o f t h e p a y p a c k a g e d o e s n o t a p p e a r 
t o h a v e b e e n an i m p o r t a n t c o n s i d e r a t i o n i n 
f o r m u l a t i n g t h e m e a n s f o r r e w a r d i n g t o p e x e c u ­
t i v e s [ 6 , p . 1 2 1 ] . 
H o w e v e r , H e t t e n h o u s e ' s p a p e r d o e s n o t i m p l e m e n t s i m u l a ­
t i o n t e c h n i q u e s a n d t h e s t r a t e g y p r o p o s e d i s t h e r e v e r s e o f 
t h e o n e o r d i n a r i l y p u r s u e d , w h e r e t h e c o m p a n y f i r s t d e c i d e s 
o n a c o m p e n s a t i o n r e w a r d a p p r o p r i a t e f o r a g i v e n e x e c u t i v e 
a n d t h e n s e l e c t s a c o m p e n s a t i o n p l a n w h i c h m i n i m i z e s t h e 
c o s t o f p r o v i d i n g h i m w i t h t h a t r e w a r d . 
C o m m u n i c a t i o n s w i t h e x p e r t s i n t h e i n s u r a n c e f i e l d a n d 
an e x t e n s i v e r e s e a r c h o f l i t e r a t u r e i n d i c a t e d no o t h e r p u b ­
l i s h e d e x a m p l e s . 
T h e c u r r e n t e f f o r t c o m b i n e s a n d e x t e n d s t h e c o n c e p t s 
i n t r o d u c e d b y B a s s e t a n d H e t t e n h o u s e . I t p r e s e n t s t h e s i m u ­
l a t i o n o f a l t e r n a t i v e f u n d i n g m e t h o d s a n d r e d u c e s c o s t s t o 
p r e s e n t v a l u e . T h e s i m u l a t i o n w e r e p e r f o r m e d e x e c u t i v e - b y -
e x e c u t i v e , a n d a f t e r t a x c a s h f l o w s w e r e g e n e r a t e d f o r e a c h 
y e a r o f s i m u l a t e d t i m e . A l l c a s h f l o w s w e r e r e d u c e d t o p r e s 
e n t v a l u e . R e p e a t e d s i m u l a t i o n r u n s u n d e r e a c h s e t o f c o n d i 
t i o n s g e n e r a t e d a d i s t r i b u t i o n o f c a s h f l o w s a n d p r e s e n t 
v a l u e s f o r e a c h c a s e . 
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CHAPTER I I 
Problem d e f i n i t i o n 
Data c o l l e c t i n g and p r o c e s s i n g 
P r e l i m i n a r y model 
Computer program 
O p e r a t i o n o f t he program 
V a l i d a t i o n 
Use and a n a l y s i s o f t he s i m u l a t i o n r e s u l t s 
C o n c l u s ion 
DETAILED DESCRIPTION OF THE PROBLEM 
S i m u l a t i o n P r o c e s s 
A s i m u l a t i o n p r o c e s s b a s i c a l l y c o n s i s t s o f t h e f o l l o w i n g 
s t e p s o r a c t i v i t i e s . 
1 6 
2 . 1 E x e c u t i v e s 
T h e c o m p a n y t o be a n a l y z e d h a s an e x e c u t i v e g r o u p c o n ­
s i s t i n g o f 31 m a l e s . 
D a t a d e s c r i b i n g e a c h m e m b e r o f t h e g r o u p a r e p r e s e n t e d 
i n T a b l e 1 . 
2 . 2 B e n e f i t s P r o v i d e d by t h e F i r m 
T h e f i r m w i l l p r o v i d e r e t i r e m e n t a n d d e a t h b e n e f i t s 
b a s e d u p o n t h e f o l l o w i n g f o r m u l a : 
A n n u a l e a r n i n g s P e r c e n t a g e o f p a y N u m b e r o f y e a r s 
$ 6 5 , 0 0 0 & o v e r 65% 1 5 
4 5 , 0 0 0 b u t l e s s t h a n 6 5 , 0 0 0 55% 12 
3 0 , 0 0 0 b u t l e s s t h a n 4 5 , 0 0 0 50% 10 
D i s a b i l i t y c a n be i n s u r e d t o a m a x i m u m o f $ 3 , 5 0 0 p e r 
m o n t h b a s e d u p o n t h e a b o v e f o r m u l a , a n d i t w i l l be p a y a b l e t o 
r e c o v e r y o r a g e 6 5 , w h i c h e v e r o c c u r s f i r s t . I f d e a t h o r 
r e t i r e m e n t o c c u r s d u r i n g d i s a b i l i t y , t h e d e a t h o r r e t i r e m e n t 
b e n e f i t s a r e p a y a b l e a s d e t e r m i n e d by t h e f o r m u l a . 
T h e s i m u l a t i o n p r o c e s s c o n s i s t e d o f a y e a r - b y - y e a r 
d e t e r m i n a t i o n o f t h e c a s h f l o w s a s s o c i a t e d w i t h a l l m e m b e r s 
o f t h e e x e c u t i v e g r o u p . E a c h e x e c u t i v e was a n a l y z e d a n d t h e 
c a s h f l o w : t h a t he r e p r e s e n t e d t o t h e c o m p a n y t h a t y e a r was 
c a l c u l a t e d . 
C a s h f l o w d e p e n d e d o n t h e c o n d i t i o n o f e a c h e x e c u t i v e . 
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TABLE 1. ROUGH DATA OBTAINED FROM THE INSURANCE COMPANY. 
N AME SEX DATE OF BIRTH DATE EMPLOYED BASIC EARNINGS 
MO. DAY.YEAR MO.DAY. YEAR ANUALLY 
1 M 4 27 28 70 11)105,000 
n 
c~ 
M 7 27 37 70 100,000 
CO
 M 7 7 21 70 75,000 
4 M 12 28 32 70 65,000 
R M 1 17 31 2 13 71 32,500 
6 M 5 23 36 12 8 72 36,000 
7 M 12 27 34 1 25 71 32,000 
0 M 9 26 20 6 26 72 31 , 500 9 M 2 17 32 10 14 74 32,400 
10 M 2 20 34 5 27 71 33,925 1 1 M 3 17 35 7 1 72 42,000 
] P M 9 13 41 7 6 71 45,000 
13 M 7 26 4 0 6 3 74 34,000 
14 M 12 6 27 11 10 71 40,000 
LA M 5 2 33 4 21 71 40,000 
16 M 3 10 38 10 30 72 38,000 
17 M 2 23 37 9 7 70 47,000 
18 M 6 23 30 9 7 70 36,500 
19 M 1 4 38 12 16 74 40,000 
20 1-1 3 8 39 12 22 72 38,000 
21 M 3 31 43 6 5 72 36,000 
PQ M 4 30 29 3 1 71 36,000 
23 M 11 3 42 12 6 71 45,000 
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Table 1. (Concluded). 
Name Sex Date of Birth Date Employed Basic Earnings 
Mo. Day.Year Mo. Day. Year Anually 
24 M 3 17 21 4 -7 0, $ 44,000 
25 M 9 6 31 2 1 72 37 ,500 
26 M 12 31 42 10 21 70 55,000 
27 M 7 18 36 4 26 71 57 ,500 
2 8 M 8 23 42 9 21 70 40,000 
o o M 10 1 37 10 2 72 33,000 
30 M 2 14 30 7 14 71 35,000 
31 M 7 24 26 1 25 75 35,000 
1 9 
The d e f i n i t i o n o f t h e c o n d i t i o n s t h a t were p o s s i b l e 
a r e 1 i s t e d as f o l 1 o w s : 
1. D e a t h : ( s e l f e x p l a n a t o r y ) . Only d e a t h s t h a t o c c u r p r i o r 
t o r e t i r e m e n t a r e o f s i g n i f i c a n c e in the s i m u l a t i o n . 
2 . D i s a b i l i t y : c o n d i t i o n under which t h e employee canno t 
perform h i s j o b . Two k inds o f d i s a b i l i t y a r e c o n s i d e r e d : 
a . P a r t i a l d i s a b i l i t y r e f e r s to t h e c o n t i n u o u s i n a b i l i t y 
of t h e i n s u r e d to engage in d u t i e s o f h i s o c c u p a t i o n f o r a 
g i v e n t i m e . 
b . T o t a l d i s a b i l i t y means o n l y such c o m p l e t e i n c a p a c i t y 
o f t h e i n s u r e d t h a t he w i l l never a g a i n be a b l e t o perform 
the d u t i e s o f h i s o c c u p a t i o n . 
The d i f f e r e n t i a t i o n between t h e s e two t y p e s o f d i s a b i l i t y 
w i l l be done based on the r e c o v e r y t i m e , c o n s i d e r i n g a person 
t o t a l l y d i s a b l e d i f he r e q u i r e s more than f o u r y e a r s to 
r e c o v e r . 
3 . R e t i r e m e n t : when a person r e a c h e s age 6 5 he w i l l be 
r e t i r e d . 
4 . Normal c o n d i t i o n : a pe rson who has not d i e d or r e t i r e d 
and i s not c u r r e n t l y d i s a b l e d i s c o n s i d e r e d t o be in a com­
p l e t e l y normal work ing s t a t e . 
2 .3 A l t e r n a t e Funding Method 
The problem c o n s i s t s o f t he a n a l y s i s o f d i f f e r e n t 
methods to g e n e r a t e funds r e q u i r e d to pay t he b e n e f i t s 
o f f e r e d by t h e f i r m . 
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B a s i c a l l y t h e r e a r e t w o o p t i o n s t o be a n a l y z e d : 
1 . T h e f i r m p u r c h a s e s i n s u r a n c e f o r e a c h e x e c u t i v e 
w i t h t h e f i r m a s o w n e r a n d b e n e f i c i a r y . I t c a n be c o n s i d e r e d 
t h a t p o l i c y ' s p r o c e e d s a r e g o i n g t o be u s e d t o p a y t h e b e n e ­
f i t s . 
2 . T h e f i r m d o e s n o t p u r c h a s e a n y i n s u r a n c e a t a l l 
a n d t h e b e n e f i t s a r e g o i n g t o be p a i d f r o m c o m p a n y c a s h 
r e s e r v e s . 
O p t i o n n u m b e r o n e c a n be b r o k e n d o w n i n t o f o u r a l t e r ­
n a t i v e i n s u r a n c e p l a n s : 
1 . P u r c h a s e o f a t e r m l i f e i n s u r a n c e p o l i c e w i t h d i s ­
a b i l i t y c o v e r a g e i n s u r i n g t h e e n t i r e r i s k o n e a c h e x e c u t i v e . 
2 . P u r c h a s e o f a p e r m a n e n t l i f e i n s u r a n c e p o l i c y w i t h 
d i s a b i l i t y c o v e r a g e t o c o v e r a l l t h e r i s k i n v o l v e d w i t h e a c h 
e x e c u t i v e . 
3 . P u r c h a s e o f a t e r m l i f e i n s u r a n c e p o l i c y w i t h d i s ­
a b i l i t y c o v e r a g e i n s u r i n g h a l f o f t h e r i s k . 
4 . P u r c h a s e o f a p e r m a n e n t l i f e i n s u r a n c e p o l i c y c o v e r ­
i n g h a l f o f e a c h e x e c u t i v e ' s r i s k . 
2 . 4 B a s i c A s s u m p t i o n s 
T h e d e v e l o p m e n t o f t h e p r o b l e m r e q u i r e s some a d d i t i o n a l 
a s s u m p t i o n s t o e s t a b l i s h t h e s c o p e a n d l i m i t a t i o n s o f t h e 
m o d e l . 
1 . E f f e c t i v e d a t e t o b e g i n t h e s t u d y 1 1 / 1 / 7 5 . 
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2 . Types o f b e n e f i t s t o c o v e r : d i s a b i l i t y . 
r e t i r ement . 
d e a t h . 
3 . There i s no c o n s i d e r a t i o n o f employee r e s i g n a t i o n . 
4 . No e n t r y o f new p e o p l e . 
5. No i n f l a t i o n . 
6. The age c o n s i d e r e d f o r each employee a t t h e s t a r t 
o f t he s i m u l a t i o n i s based on the b i r t h d a y which o c c u r s 
c l o s e s t to 1 1 / 1 / 7 5 . 
7. No i n c r e a s e s in s a l a r y . 
8. The f a c e amount o f t he p o l i c y used to i n s u r e each 
employee i s o b t a i n e d u s i n g t he fo rmu la g i v e n e a r l i e r t o d e t e r ­
mine t h e r e t i r e m e n t and d i s a b i l i t y i ncome . The f a c e w i l l b e : 
FACE=SALARY*PERCENTAGE*YEARS OF COMP. 
OF PAY 
9. A l l premiums w i l l be wa ived d u r i n g d i s a b i l i t y f o l ­
l owing an e l i m i n a t i o n p e r i o d . D i s a b i l i t y premiums a r e waived 
a f t e r s i x months and t h e l i f e i n s u r a n c e premiums a f t e r n i n e 
months ; t h a t i s , i f t h e person becomes d i s a b l e d f o r a y e a r or 
more the f i r m i s g o i n g to pay a 50% of h i s d i s a b i l i t y income 
premium and a 75% o f t h e l i f e premium the f i r s t y e a r . T h e r e ­
a f t e r u n t i l recovery t he c a sh o u t f l o w w i l l be z e r o . 
10. The d i s a b i l i t y i s g o i n g t o be c o n s i d e r e d t o t a l i f 
i t r e q u i r e s more than f o u r y e a r s to r e c o v e r . 
11 . The r e q u i r e d t a b l e s f o r premiums c a l c u l a t i o n s were 
p r o v i d e d by B a l s e r , McCamish & Company. 
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a ) PRO r a t e s f r o m a g e s 32 t o 55 f o r t h e s t u d y o f 
p e r m a n e n t p o l i c i e s . 
b ) T e r m r a t e s t o be u s e d a r e A R T - 1 0 0 
c ) " 3 3 0 " d i s a b i l i t y i n c o m e a r e g i v e n f o r a g e s 32 
t o 5 5 . 
1 2 . T h e c o r p o r a t e i n c o m e t a x r a t e i s 48% ( F e d e r a l a n d 
S t a t e c o m b i n e d ) . 
1 3 . I n s u r a n c e p r e m i u m s a r e n o t t a x d e d u c t i b l e e x p e n s e s 
f o r t h e f i r m , so t h e y a p p e a r i n t h e c a s h o u t f l o w a s a f u l l 
c o s t . 
1 4 . D e a t h b e n e f i t s a r e n o t t a x a b l e i n c o m e , t h e c a s h 
i n f l o w t h a t t h e y r e p r e s e n t i s t h e f u l l a m o u n t o f t h e p o l i c y . 
1 5 . T h e d e a t h - r e t i r e m e n t b e n e f i t s p a i d b y t h e f i r m a r e 
t a x d e d u c t i b l e , t h e n t h e c o s t t h a t t h e y r e p r e s e n t i s j u s t a 
52% o f t h e a m o u n t t o c o m p e n s a t e . 
1 6 . P e r m a n e n t l i f e i n s u r a n c e p o l i c i e s w i l l be " c a s h e d 
i n " a t a g e 6 5 . T h e c a s h v a l u e s a r e t a x f r e e . 
1 7 . D e a t h s a r e u n i f o r m l y d i s t r i b u t e d t h r o u g h o u t t h e 
y e a r . 
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CHAPTER I I I 
DEVELOPMENT OF THE MODEL 
A n a l y z i n g t h e p r o b l e m i t c a n be s e e n t h a t t h e f o l l o w ' 
i n g s e q u e n c e o f q u e s t i o n s m u s t be a n s w e r e d f o r e a c h e x e c u ­
t i v e . 
D o e s t h e e x e c u t i v e d i e i n 
t h e p e r i o d u n d e r s t u d y ? 
NO 
Does he b e c o m e d i s a b l e d 






I s h i s a g e g r e a t e r t h a n 6 4 ? 
NO 
YES T h e e x e c u t i v e i s r e t i r e d 
i n t h i s p e r i o d 
T h e e x e c u t i v e ' s c o n d i t i o n 
i s n o r m a l 
F o r a n y c o n d i t i o n t h e p o s s i b l e c a s h f l o w s w i l l be 
e x p l a i n e d w i t h a f l o w c h a r t . 
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© 
THE EXECUTIVE HAS DIED IN THIS PERIOD 
IS THE FIRM USING AN INSURANCE 
POLICY AS FUNDING METHOD? 
YES 
GET THE DEATH BENEFITS THAT THE COMPANY 
WILL RECEIVE FROM THE INSURANCE POLICY 
THAT COVERS THE RISK OF THIS CONTINGENCY 
NO 
GET THE AMOUNT THAT IS GOING TO BE USED 
AS COMPENSATION TO THE EXECUTIVE'S 
RELATIVES AND THE NUMBER OF YEARS 
DURING WHICH IT IS GOING TO BE PAID. 
THE CASH FLOW FOR THE COMPANY CAUSED 
BY THE DEATH OF THE EXECUTIVE WILL BE 
THE DIFFERENCE BETWEEN THE DEATH PRO­
CEEDS AND THE FIRST YEAR'S COMPENSATION 
PAID. FOR THE NO INSURANCE OPTION THE 
CASH OUTFLOW WILL BE THE COMPENSATION PAID. 
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© 
THE EXECUTIVE HAS BECOME DISABLED IN THIS PERIOD 
DOES THE DISABLED EXECUTIVE DIE? 
YES © 
NO 
IS THE EXECUTIVE'S AGE GREATER THAN 64? 
YES © 
NO 
DETERMINE TIME TO RECOVER FROM 
DI SABI1ITY 
IS THE RECOVERY TIME GREATER 
THAN FOUR YEARS? 




THE EXECUTIVE IS PARTIALLY DISABLED 
GET THE PREMIUMS THAT THE FIRM HAS 
TO PAY: LIFE & DISABILITY FOR THE 
CORRESPONDANT POLICY. 
CONTINUED NEXT PAGE 
CONTINUED FROM PREVIOUS PAGE 
IS THE FIRM USING INSURANCE AS 
A FUNDING METHOD? 
YES 
THE CASH OUTFLOW FOR THE FIRM WILL 
BE THE TOTAL OF 50% OF THE DIS­
ABILITY PREMIUM AND 75% OF THE 
1IFE PREMI URN. 
THE INSURANCE COMPANY WILL PAY THE 
DISABILITY BENEFITS. 
GET THE DISABILITY INCOME TO BE 
PAID USING THE FORMULA. 
THE CASH OUTFLOW THAT THE EXECUTIVE 
GENERATES IS THE COMPENSATION FOR 
D I SABI1I TY. 
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THE EXECUTIVE IS RETIRED 
GET RETIREMENT BENEFITS TO BE PAID AND THE NUMBER 
OF YEARS DURING WHICH THEY ARE GOING TO BE PAID. 
IS THE EXECUTIVE'S AGE EQUAL TO 65? 
YES 
NO 
IS THE POLICY A PERMANENT ONE? 
YES 
NO 
GET THE CASH VALUE OF THE PERMANENT 
POLICY AT AGE 65. 
THE CASH FLOW WILL BE THE DIFFERENCE BETWEEN 
THE CASH VALUE OF THE POLICY AND THE RETIRE­
MENT BENEFIT FOR THE FIRST YEAR OF RETIREMENT 
HAS THE FIRM PAID THE 
RETIREMENT BENEFITS 
DURING THE REQUIRED 





BEEN PAID AND 





THE FIRM HAS TO PAY THE 
RETIREMENT BENEFIT 
© 
The e x e c u t i v e i s h e a l t h y 
Get the premiums c o r r e s p o n d i n g 
to the p o l i c y under s t u d y . 
The cash o u t f l o w w i l l be z e r o fo r 
the no i n s u r a n c e plan and i t w i l l 
be equal to the sum of premiums 
f o r the i n s u r a n c e c a s e 
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AFTER EVERY MEMBER OF THE EXECUTIVE GROUP HAS BEEN 
STUDIED FOR THE FIRST PERIOD, THE TOTAL CASH FLOW FOR THE 
PERIOD IS OBTAINED. TO OBTAIN THE CASH FLOW FOR THE NEXT 
PERIOD THE FOLLOWING SEQUENCE OF QUESTIONS MUST BE ANSWERED. 
HAD THE EXECUTIVE DIED IN 
A PREVIOUS PERIOD? 
-YES- 0 
NO 
DID THE EXECUTIVE BECOME DISABLED? — Y E S 
NO 
DID HE RETIRE IN A PREVIOUS PERIOD 
NO 
THE CONDITION OF THE EXECUTIVE 
WAS HEALTHY. PROCEED AS IT IS 




THE EXECUTIVE HAD DIED IN A PREVIOUS PERIOD. 
HAVE THE EXECUTIVE'S RELATIVES 
BEEN COMPENSATED DURING THE 
YES 
THE FIRM DOES NOT 
INCUR IN ANY CASH PERIOD OF TIME INDICATED BY 
THE FORMULA THAT GIVES THE OUTF1OW 
DEATH BENEFITS 
NO 
THE CASH OUTFLOW FOR THE FIRM WILL 
BE EQUAL TO THE DEATH BENEFITS TO 
BE PAID TO THE EXECUTIVE'S FAMILY. 
® 
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THE DISABILITY HAD OCCURRED IN A PREVIOUS PERIOD. 
IS THE EXECUTIVE'S AGE GREATER THAN 64? 
YES 
NO 




THE EXECUTIVE IS PARTIALLY DISABLED. 
HAS THE EXECUTIVE RECOVERED? 
IT IS THE SAME THAT TO ASK 
IF THE TIME TRANSCURRED SINCE 
DISABILITY HAD OCCURRED IS 
EQUAL TO THE RECOVERY TIME. 
NO 
DOES THE EXECUTIVE DIE IN 
THE PERIOD? 
NO 
THE CASH OUTFLOW FOR THE FIRM 
USING INSURANCE AS FUNDING 
METHOD IS EQUAL TO ZERO. 
THE NO INSURANCE CASH OUTFLOW 
WILL BE EQUAL TO THE COMPENSA­
TION FOR DISABILITY. 
YES 
THE EXECUTIVE I S 
HEALTHY AND WE HAVE 





CHAPTER I V 
MODEL I M P L E M E N T A T I O N 
4 . 1 D a t a 
T h e n e c e s s a r y d a t a w a s p r o v i d e d by B a l s e r , M c C a m i s h 
a n d C o m p a n y . 
T h e i n i t i a l d a t a f o r e a c h e x e c u t i v e a r e s h o w n i n T a b l e 
2. T h e s e v a l u e s w e r e o b t a i n e d f r o m T a b l e 1 u s i n g t h e b a s i c 
a s s u m p t i o n s o f S e c t i o n 2 . 4 . 
4 . 1 . 1 M o r t a l i t y T a b l e s 
I n d e t e r m i n i n g t h e p r e m i u m t o be c h a r g e d f o r a s s u m i n g 
a r i s k t h e m a j o r c o n s i d e r a t i o n i s d e a t h ; so t h e p r o b a b i l i t y 
o f d e a t h i s o f p r i m e i m p o r t a n c e i n l i f e - i n s u r a n c e r a t e m a k i n g . 
A m o r t a l i t y t a b l e g i v e s t h e r a t e o f m o r t a l i t y t h a t r e p r e ­
s e n t s t h e p r o b a b i l i t y t h a t a g i v e n p e r s o n who h a s a t t a i n e d 
a g i v e n a g e w i l l d i e b e f o r e he a t t a i n s t h e n e x t h i g h e r a g e 
i n y e a r s . M o r t a l i t y t a b l e s a r e c l a s s i f i e d on b a s i s o f d a t a 
a f f e c t e d b y m e d i c a l s e l e c t i o n a s : 
1 . A g g r e g a t e . 
2. S e l e c t . 
3. U l t i m a t e . 
An a g g r e g a t e m o r t a l i t y t a b l e i s o n e b a s e d o n p o p u l a t i o n s t a ­
t i s t i c s p r e p a r e d b y t h e C e n s u s B u r e a u o f t h e U n i t e d S t a t e s 
G o v e r n m e n t p e r i o d i c a l l y , s h o w i n g m o r t a l i t y r a t e s o f t h e 
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T a b l e 2 . B a s i c D a t a P r o c e s s e d f r o m T a b l e 1 . 
E x e c u t i v e A g e S a l a r y F a c e A m o u n t 
1 4 8 % 105 ,000 % 1 , 0 2 3 , 7 5 0 
2 3 8 100,000 975,000 
54 75 ,000 7 3 1 , 2 5 0 
4 43 65,000 6 3 3 , 7 5 0 
5 45 32 ,500 1 6 2 , 5 0 0 
6 39 36,000 1 8 0 , 0 0 0 
7 4 1 32,000 1 6 0 , 0 0 0 
CO 55 37 ,500 1 8 7 , 5 5 0 
9 44 3 2 , 4 0 0 1 6 2 , 0 0 0 
1 0 . 4 2 33 ,925 1 6 9 , 6 2 5 
1 1 4 1 42,000 210 ,000 
1 2 34 45 ,000 297,000 
1 3 35 34,000 170 ,000 
1 4 4 8 4 0 , 0 0 0 200,000 
1 5 43 40,000 200,000 
1 6 3 8 3 8 , 0 0 0 190 ,000 
1 7 39 47 ,000 310 ,200 
1 8 45 36 ,500 1 8 2 , 5 0 0 
1 9 3 8 4 0 , 0 0 0 200,000 
2 0 37 38,000 190,000 
2 1 33 36,000 1 8 0 , 0 0 0 
2 2 4 7 36,000 1 8 0 , 0 0 0 
o n 
<- -j 33 45 ,000 297 ,000 
2 4 j j 44,000 220,000 
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T a b l e 2 . ( C o n c l u d e d ) 
E x e c u t i v e A g e S a l a r y F a c e A m o u n t 
2 5 44 S 37 ,500 $ 1 8 7 . 5 0 0 
2 6 33 5 5 , 0 0 0 3 6 6 , 3 0 0 
2 7 39 57 ,500 3 7 9 , 5 0 0 
28 33 4 0 , 0 0 0 2 0 0 , 0 0 0 
2 9 38 3 3 , 0 0 0 1 6 5 , 0 0 0 
30 4 6 3 5 , 0 0 0 1 7 5 , 0 0 0 
31 49 3 5 , 0 0 0 1 7 5 , 0 0 0 
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c o u n t r y . T h e s e t a b l e s a r e n o t u s e d i n r a t e - m a k i n g s i n c e 
l i f e i n s u r a n c e c o m p a n i e s s e l e c t r i s k s r a t h e r t h a n i n s u r e 
a l l a p p l i c a n t s . C o n s e q u e n t l y , m o r t a l i t y e x p e r i e n c e d b y t h e 
i n s u r a n c e c o m p a n i e s s h o u l d be l e s s t h a n t h a t s t a t e d i n 
g e n e r a l p o p u l a t i o n t a b l e s . A S e l e c t m o r t a l i t y t a b l e s h o w s 
t h e r a t e o f m o r t a l i t y a m o n g a g r o u p o f r e c e n t l y s e l e c t e d 
l i v e s a t a g e o f e n t r y a n d e a c h y e a r t h e r e a f t e r . T h i s i s 
b e c a u s e o f t h e f a c t t h a t m o r t a l i t y a m o n g i n s u r e d l i v e s 
d e p e n d s , n o t o n l y u p o n t h e a t t a i n e d a g e o f t h e l i v e s , b u t 
a l s o on t h e a g e s a t w h i c h t h e y w e r e e x a m i n e d o r s e l e c t e d 
f o r l i f e i n s u r a n c e . P e o p l e who h a v e j u s t b e e n a c c e p t e d a r e 
f a r l e s s l i k e l y t o d i e w i t h i n o n e y e a r t h a n t h o s e o f t h e 
same a g e a c c e p t e d t e n y e a r s a g o . E a c h S e l e c t m o r t a l i t y 
t a b l e h a s an e s t i m a t e o f t h e t i m e o v e r w h i c h t h e b e n e f i c i a l 
e f f e c t s o f s e l e c t i o n w e a r o f f . U s u a l l y i t i s b e t w e e n 5 a n d 
15 y e a r s . 
An U l t i m a t e m o r t a l i t y t a b l e s h o w s t h e m o r t a l i t y r a t e 
a t v a r i o u s a g e s a f t e r t h e s e l e c t i o n p e r i o d h a s w o r n o f f . 
T h e r a t e i s g i v e n f o r p o l i c i e s w h i c h h a v e b e e n i n f o r c e m o r e 
t h a n 15 y e a r s . 
F o r t h e p r o b l e m a n a l y z e d i n t h i s p a p e r , t h e u s e o f a 
S e l e c t m o r t a l i t y t a b l e f o r t h e f i r s t 15 y e a r s was r e c o m m e n d e d . 
As d u r a t i o n i n c r e a s e s , s e l e c t i o n b e c o m e s l e s s i m p o r t a n t a n d 
t h e n t h e u s e o f an U l t i m a t e m o r t a l i t y t a b l e was r e c o m m e n d e d 
f o r t h i s s t u d y . 
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Table 3. 1955-1960 Select Basic Tables. 
Graduate Mortality Rates per 1,000. 
YEAR 30-34 35-39 40-44 45-49 50-54 55-59 
1 .62 .92 1 .52 2.15 3.23 4.34 
2 .76 1.18 2.04 2.97 4.58 6.34 
3 .93 1 .50 2.49 3.82 6.13 8.72 
4 1.04 1.74 2.96 4.56 7.21 10 .50 
in 1.13 1.99 3.32 5.22 7.91 11.55 
6 1.30 2 .27 3.91 5.97 9.48 13.30 
•7 1.46 2.61 4.36 6.90 11.08 15.56 
CO
 1 .72 2.94 4.86 7.66 12.10 17.10 
9 2.00 3.34 5.40 8.35 13.08 18.96 
10 2.32 3.83 6.10 9 .25 14.45 21.16 
11 2.63 4.37 6.92 10.44 15.84 23.89 
12 2.96 4.94 7.72 11.84 17.70 27.21 
13 3.38 5.46 8.74 13 .70 20.24 30.66 
14 3.95 6.22 9.77 15.70 22.88 34.85 
1 5 4.56 7.26 10.65 17.82 25.08 38.62 
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T a b l e 4 . U l t i m a t e B a s i c T a b l e s . 
G r a d u a t e M o r t a l i t y R a t e s p e r 1 , 0 0 0 . 
AGE MALE L I V E S AGE MALE L I V E S 
40 2 . 1 2 65 2 7 . 9 9 
41 2 . 3 6 66 3 0 . 3 4 
42 2 . 6 6 67 3 3 . 0 4 
43 3 . 0 2 68 3 5 . 9 2 
44 3 . 4 5 69 3 9 . 2 7 
45 3 .96 70 4 2 . 9 0 
46 4 . 5 1 71 4 6 . 4 5 
47 5 . 0 9 72 4 9 . 9 6 
48 5 .71 73 5 3 . 7 2 
49 6 . 3 4 74 5 8 . 1 6 
50 6 . 9 4 75 6 3 . 3 6 
51 7 . 5 6 76 6 9 . 0 4 
52 8 .32 77 7 5 . 0 9 
53 9 . 2 0 78 8 1 . 9 8 
54 1 0 . 0 9 79 8 9 . 6 8 
55 1 1 . 0 0 80 9 7 . 6 8 
56 1 2 . 0 6 81 1 0 5 . 4 2 
57 1 3 . 2 6 82 1 1 3 . 4 0 
58 1 4 . 6 0 83 1 2 2 . 9 0 t~ o 
J -<• 1 6 . 0 6 84 1 3 5 . 0 0 
60 _ 1 7 . 6 9 85 1 4 9 . 1 7 
61 1 9 . 5 5 86 1 6 5 . 9 4 
62 2 1 . 6 1 87 1 8 2 . 1 2 
63 2 3 . 7 5 88 196 .71 
64 2 5 . 8 3 89 2 1 3 . 2 6 
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T h e S e l e c t m o r t a l i t y t a b l e f u r n i s h e s a l o w e r m o r t a l i t y 
r a t e i n t h e f i r s t 15 y e a r s . T h i s a p p r o a c h t e n d s t o m a k e t h e 
u s e o f l i f e i n s u r a n c e l e s s a t t r a c t i v e f o r t h e f i r m , a n d t h e r e 
f o r e may be c o n s i d e r e d a m o r e c o n s e r v a t i v e a p p r o a c h f r o m t h e 
s t a n d p o i n t o f t h e i n s u r a n c e a g e n t . 
4 . 1 . 2 D i s a b i l i t y T a b l e s 
T h e t a b l e c h o s e n i s b a s e d o n a g r o u p w h i c h i n s u r e s 
l e s s t h a n 5 , 0 0 0 l i v e s , a n d t h e t a b l e g i v e s f o r f i v e y e a r 
i n t e r v a l s t h e a m o u n t o f p e o p l e t h a t c a n b e c o m e d i s a b l e d o n 
t h e s a m p l e . T h e p r o b a b i l i t y o f b e c o m i n g d i s a b l e i s t h e same 
f o r a n y a g e i n t h e i n t e r v a l . 
T a b l e 5 . D i s a b i l i t y T a b l e . G r o u p D i s a b i l i t y I n s u r a n c e 
C r u d e R a t e s o f D i s a b l e m e n t p e r 1 , 0 0 0 l i v e s . 
S i x M o n t h s E l i m i n a t i o n P e r i o d . 
A g e R a t e 
U n d e r 4 0 0 . 7 7 
4 0 - 4 4 1 . 9 2 
4 5 - 4 9 3 . 0 2 
5 0 - 5 4 5 . 6 4 
5 5 - 5 9 1 0 . 3 3 
6 0 - 6 4 1 4 . 9 2 
T h e p r o c e d u r e o f s e q u e n t i a l l y s a m p l i n g f o r d e a t h a n d 
d i s a b i l i t y i n e a c h s i m u l a t e d y e a r c a u s e s t h e e f f e c t i v e p r o b a ­
b i l i t y o f d i s a b i l i t y t o be ( 1 - P d e a t h ^ ' P d i s a b i 1 i t y ' w n e r e t n e 
v a l u e s o f P , , a n d P . a r e t h o s e c o n t a i n e d i n t h e d e a t h d i sa b i n t y 
t a b l e s . T h i s r e s u l t s i n a s l i g h t l y u n d e r e s t i m a t e d o c c u r r e n c e 
o f d i sa b i 1 i t y . 
4 . 1 . 3 R e c o v e r y T i m e T a b l e 
T h e r e c o m m e n d e d t a b l e g i v e s t h e n u m b e r o f c a s e s t h a t 
c a n r e c o v e r f o r a g i v e n a g e i n a p e r i o d o f t i m e . 
i m i i 
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T a b l e 6 . R e c o v e r y T i m e T a b l e . G r o u p L o n g T e r m D i s a b i l i t y I n s u r a n c e . C r u d e T e r m i n a t i o n R a t e s p e r 1 , 0 0 0 C l a i m s E x p o s e d t o D e a t h o r R e c o v e r y . S i x M o n t h s E l i m i n a t i o n P e r i o d . C a l e n d a r Y e a r 1 9 6 2 - 1 9 7 1 
Y e a r 3 0 - 3 9 4 0 - 4 9 5 0 - 5 9 6 0 - 6 4 
1 3 1 4 . 2 2 1 4 . 8 1 3 2 . 8 1 0 0 . 3 
2 2 9 8 . 6 2 1 4 . 1 1 5 0 . 5 1 1 9 . 6 3 2 3 3 . 1 1 6 1 . 7 1 0 9 . 6 1 0 5 . 6 4 7 5 . 9 1 1 7 . 0 8 9 . 2 6 4 . 0 > 4 7 8 . 2 2 9 2 . 1 5 1 4 . 9 6 1 0 . 5 4 . 1 . 4 T e r m P o l i c y 
T h e t e r m p o l i c y t o b e u s e d w i l l b e a n a n n u a l r e n e w ­a b l e , p r e m i u m s i n c r e a s e a n n u a l l y b a s e d o n a t t a i n e d a g e a n d t h e y w e r e t a k e n f r o m t h e A R T - 1 0 0 t a b l e p e r $ 1 , 0 0 0 o f t h e p o l i c y ' s f a c e a m o u n t . T h e r e a r e t w o d i f f e r e n t t a b l e s t o g e t t h e p r e m i u m s d e p e n d i n g o n t h e a m o u n t o f t h e p o l i c y : a ) T a b l e 7 f o r p o l i c i e s f r o m $ 2 5 , 0 0 0 - 9 9 , 9 9 9 b ) T a b l e 8 f o r p o l i c i e s o f $ 1 0 0 , 0 0 0 o r m o r e T h e p r e m i u m s f o r a g i v e n a g e w i l l b e o b t a i n e d c o n ­s i d e r i n g : a ) T h e a t t a i n e d a g e b ) T h e n u m b e r o f y e a r s s i n c e t h e p o l i c y w a s i s s u e d ( 1 , 2 , 3 ) b e c a u s e t h e f a c t o r s a r e d i f f e r e n t 
4 0 
f o r t h e f i r s t t h r e e y e a r s a s i t i s s h o w n i n 
T a b l e s 7 a n d 8 . 
P r e m i u m = F a c t o r * f a c e a m o u n t + 1 0 . 
1 , 0 0 0 
D e a t h b e n e f i t s o f t h e p o l i c y w i l l c h a n g e e a c h y e a r 
w i t h t h e a d d i t i o n o f d i v i d e n d s a t t h e e n d o f t h e y e a r . 
D e a t h p r o c e e d s = 1 + d i v i d e n d s * d e a t h p r o c e e d s 
a c t u a l y e a r 1 , 0 0 0 p r e v i o u s y e a r 
T h e d i f f e r e n t v a l u e s f o r e a c h p o l i c y w e r e o b t a i n e d 
u s i n g a c o m p u t e r p r o g r a m ( T E R M F A ) s h o w e d i n A p p e n d i x E. 
I l l u s t r a t i v e e x a m p l e : 
E x e c u t i v e 3 A g e = 54 S a l a r y $ 7 5 , 0 0 0 
F a c e a m o u n t = $ 7 3 1 , 2 5 0 
F o r t h e f i r s t y e a r 
F r o m T a b l e 8 A g e 54 F a c t o r = $ 1 3 , 1 3 / 1 0 0 0 
P r e m i u m f o r t h e 1 s t y e a r = 1 3 . 1 3 * 7 3 1 . 2 5 0 + 1 0 . 
1 , 0 0 0 
= $ 9 , 6 1 1 
4 . 1 . 5 P e r m a n e n t P o l i c y 
" L e d g e r s t a t e m e n t s " f r o m a g e 32 t h r o u g h a g e 55 f o r 
a $ 1 , 0 0 0 , 0 0 0 f a c e a m o u n t p o l i c y w i l l p r o v i d e t h e n e c e s s a r y 
d a t a t o c a l c u l a t e t h e p r e m i u m s , d e a t h b e n e f i t s , a n d c a s h 
v a l u e s f o r t h e p e r m a n e n t p o l i c i e s . 
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Table 7 . ART - 1 0 0 . Term Insurance Factors for Policies with 
Face Amount between $ 2 5 , 0 0 0 - 9 9 , 9 9 9 . 
AGE FACTOR 
1 ^ n ̂  3 




























% 3.70 $ .25 
3.80 .27 
3.91 .28 







6 .05 .46 
6.47 .48 
6.91 .50 
7.39 . 5 2 
7.97 .57 
8.58 .61 
9 . 27 .65 
1 0 . 0 5 .73 
10.92 .82 








Table 7. (Concluded). 
AGS FACTOR FACTOR DIVIDENDS 
l ^ n ^ 3 n > 3 
58 $ 21.28 * 22.93 •$ 3.58 
59 23.54 25.35 4.29 
60 22.95 24.93 2.00 
61 24.79 26.95 2.00 
62 26.80 28.16 2.00 
63 29.00 31.58 2.00 
64 31.39 34.21 2.00 
65 32.03 35.11 2.00 
43 
T a b l e 8. ART - 1 0 0 . Term I n s u r a n c e F a c t o r s f o r P o l i c i e s w i t h 
F a c e Amount o f $ 1 0 0 , 0 0 0 o r m o r e . 
AtiE FACTOR FACTOR DIVIDENDS 
l ^ n ^ 3 n > 3 
32 $ 2 . 7 1 % 2 . 9 6 § .25 
33 2 . 7 9 3 . 0 4 .27 
34 2 .87 3 .13 . 28 
35 2 .98 3 .25 . 2 9 
36 3 . 1 2 3 . 4 0 . 3 2 
37 3 . 2 9 3 . 5 9 .34 
38 3 .50 3 .81 . 36 
39 3 . 7 5 4 . 0 9 • 38 
40 4 . 0 4 4 . 4 0 .41 
41 4 . 3 5 4 . 7 4 . 43 
42 4 . 6 9 5 .11 .46 
43 5 .05 5 .51 .48 
44 5 .44 5 .93 .50 
45 5 .86 6 . 3 9 . 5 2 
46 6 .37 6 . 9 5 .57 
47 6 .91 7 . 5 4 .61 
48 7 . 5 2 8 .21 . 6 5 
49 8 .22 8 .97 . 7 3 
50 9 . 0 0 9 . 8 2 . 8 2 
51 9 .83 1 0 . 7 2 .91 
52 1 0 . 7 6 1 1 . 7 3 1.03 
53 11 .87 1 2 . 9 3 1.26 
54 1 3 . 1 3 1 4 . 2 9 1.56 
55 1 4 . 5 7 1 5 . 8 3 1.95 
56 1 6 . 2 1 1 7 . 5 9 2 . 4 1 
57 1 8 . 0 1 1 9 . 5 2 2 . 9 2 
4 4 
Table 8. (Concluded). 
ACiE FACTOR FACTOR DIVIDENDS 
1 n ̂  3 3 
58 % 20.08 $ 21.73 $ 3.58 
59 22.34 24.15 4.28 
60 21.75 23.73 2.00 
61 23.59 25.75 2.00 
62 25.60 27.96 2.00 
63 27.80 30.38 2.00 
64 30.19 33.01 2.00 
65 30.83 33.91 2.00 
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To d e t e r m i n e t h e a n n u a l r a t e p e r $ 1 , 0 0 0 f o r a g i v e n 
e x e c u t i v e t a k e t h e a n n u a l p r e m i u m f o r a $ 1 , 0 0 0 , 0 0 0 f a c e 
a m o u n t p o l i c y , s u b t r a c t $ 1 0 a n d d i v i d e by 1 , 0 0 0 . T h e a n n u a l 
p r e m i u m w i l l be t h e r a t e f o u n d t i m e s t h e p o l i c y ' s f a c e v a l u e 
p l u s $ 1 0 . 
I l l u s t r a t i v e e x a m p l e : 
E x e c u t i v e 3 A g e = 54 F a c e = $ 7 3 1 , 2 5 0 
F r o m l e d g e r s t a t e m e n t A n n u a l p r e m i u r n = $ 4 6 , 9 1 0 
A n n u a l r a t e = 4 6 , 9 1 0 - 10 = $ 4 6 . 9 0 / y e a r 
1 , 0 0 0 
A n n u a l P r e m i u m = 4 6 . 9 0 * 7 3 1 , 2 5 0 + 10 
1 , 0 0 0 
= $ 3 4 , 3 0 5 / y e a r 
T h e c a s h v a l u e a n d d e a t h p r o c e e d s f o r e a c h y e a r c a n 
be c a l c u l a t e d a s t h e v a l u e f r o m t h e l e d g e r s t a t e m e n t f o r a 
$ 1 , 0 0 0 , 0 0 0 p o l i c y m u l t i p l i e d by t h e p o l i c y ' s f a c e a m o u n t 
a n d d i v i d e d by 1 , 0 0 0 , 0 0 0 . 
I l l u s t r a t i v e e x a m p l e : 
A f t e r o n e y e a r : 
C a s h v a l u e = $ 1 8 , 0 0 0 
D e a t h b e n e f i t s = $ 1 , 0 0 0 , 0 0 0 
C a s h v a l u e e x e c u t i v e 3 = 1 8 , 0 0 0 * 7 3 1 , 2 5 0 = 1 3 , 1 6 2 . 5 0 
a f t e r o n e y e a r 1 , 0 0 0 , 0 0 0 
D e a t h b e n e f i t s 
= 1 , 0 0 0 , 0 0 0 * 7 3 1 , 2 5 0 = $ 7 3 1 , 2 5 0 
a f t e r o n e y e a r 
1 , 0 0 0 , 0 0 0 












42 28 .70 














Table 1 0 . Cash Value of $ 1 , 0 0 0 , 0 0 0 Face Amount 
Policy at Age 6 5 . 
E X E C U T I V E A G E C A S H V A L U E 
1 4 8 $ 6 4 7 , 6 6 7 
2 3 8 9 3 4 , 8 7 6 
CO 5 4 4 4 5 , 1 2 0 
4 4 3 8 1 3 , 2 8 0 
5 4 5 7 5 6 , 5 4 9 
vo 3 9 8 9 9 , 4 8 7 
7 4 1 8 3 2 , 0 2 4 
8 5 5 4 1 1 , 5 5 1 
vo
 
4 4 7 3 6 , 0 9 7 
1 0 4 2 8 4 6 , 1 3 5 
1 1 4 1 8 3 2 , 0 2 4 
1 2 3 4 1 , 0 8 2 , 2 9 3 
1 3 3 5 1 , 0 4 3 , 0 9 1 
1 4 4 8 6 4 7 , 6 6 7 
1 5 4 3 8 1 3 , 2 8 0 
1 6 3 8 9 3 4 , 8 7 6 
1 7 3 9 8 9 9 , 4 8 7 
1 8 4 5 7 5 6 , 5 4 9 
1 9 3 8 9 3 4 , 8 7 6 
2 0 3 7 9 7 0 , 8 4 9 
2 1 3 3 1 , 1 2 0 , 2 2 9 
2 2 4 7 6 8 4 , 1 5 7 
2 3 3 3 1 , 1 2 0 , 2 2 9 
2 4 5 5 4 1 1 , 5 5 1 
25 4 4 7 3 6 , 0 9 7 
2 6 3 3 ' 1 , 1 2 0 , 2 2 9 
2 7 3 9 8 9 9 , 4 8 7 
2 8 3 3 1 , 1 2 0 , 2 2 9 
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Table 10. (Concluded). 











4 . 1 . 6 D i s a b i l i t y B e n e f i t s 
T h e l i f e i n s u r a n c e c o n t r a c t i s g o i n g t o be t a k e n w i t h 
d i s a b i l i t y b e n e f i t s : 
a ) w a i v e r o f p r e m i u m 
b ) d i sa b i 1 i t y i n c o m e . 
A w a i v e r o f p r e m i u m p r o v i d e s t h a t i n t h e e v e n t o f 
d i s a b i l i t y , p r e m i u m s o n t h e c o n t r a c t w i l l be w a i v e d d u r i n g 
t h e c o n t i n u a n c e o f d i s a b i l i t y b e y o n d a s p e c i f i e d p e r i o d 
( e l i m i n a t i o n p e r i o d ) a n d t h e p o l i c y ' s o p e r a t i o n c o n t i n u e s 
a s i f p r e m i u m s w e r e p a i d : d i v i d e n d s a r e c o n t i n u e d , c a s h 
v a l u e i n c r e a s e s ( i n t h e c a s e o f a p e r m a n e n t p o l i c y a n d s o 
f o r t h ) ( 8 ) . 
T h e d i s a b i l i t y p r e m i u m i s o b t a i n e d a s a f u n c t i o n o f 
t h e s a l a r y a n d t h e a g e a t w h i c h t h e p o l i c y w a s s i g n e d . T h e 
a n n u a l r a t e i s g i v e n by $ 1 0 0 o f a n n u a l b e n e f i t s a n d i t c o n ­
s i d e r s an e l i m i n a t i o n p e r i o d o f 1 8 0 d a y s ( 6 m o n t h s ) . 
T h e c a l c u l a t i o n s o f d i s a b i l i t y p r e m i u m s w i l l be d o n e 
a s f o l l o w s : 
1 ) t a k e t h e e x e c u t i v e ' s s a l a r y a n d f i n d t h e a n n u a l 
d i s a b i l i t y i n c o m e t o be p a i d , u s i n g s t a t e m e n t s 
o f s e c t i o n 2 . 2 
D i s a b i l i t y i n c o m e = s a l a r y * p e r c e n t a g e 
2 ) I f t h e m o n t h l y d i s a b i l i t y i n c o m e : 
S a l a r y * P e r c e n t a g e ^ 3 , 5 0 0 
12 
t h e n t h e d i s a b i l i t y i n c o m e w i l l be $ 3 , 5 0 0 / m o n t h 
Table 11. "330" Disability Income Annual Rates 
for Premium Calculation. 
180 Days Elimination Period. Male. 
AGE ANNUAL RATE/lOO 

























3 ) F o r t h e a t t a i n e d a g e w h e n t h e p o l i c y was s i g n e d 
g e t t h e a n n u a l r a t e p e r $ 1 0 0 m o n t h l y b e n e f i t 
( T a b l e 11 ) 
4 ) T h e d i s a b i l i t y p r e m i u m w i l l b e : 
A n n u a l P r e m i u m = 
m o n t h i y 
d i s a b i l i t y ] * ( p e r c e n t a g e ) * r a t e + l 0 
i n c o m e 
1 00 
12 ( 0 . 0 7 5 ) * 
I l l u s t r a t i v e e x a m p l e : 
E x e c u t i v e 3 A g e 54 S a l a r y $ 7 5 , 0 0 0 
F r o m a s s u m p t i o n 7 , p e r c e n t a g e = 65% 
D i s a b i l i t y i n c o m e = 7 5 , 0 0 0 * . 6 5 
= $ 4 8 , 7 5 0 
M o n t h l y d i s a b i l i t y i n c o m e = 4 8 , 7 5 0 3 , 5 0 0 > 
12 
T h e n we h a v e t o s e t d i s a b i l i t y i n c o m e = 3 , 5 0 0 $ / m o n t h 
F o r a g e = 54 T a b l e 11 g i v e s R a t e = 6 9 . 6 2 
A n n u a l d i s a b i l i t y p r e m i u m = r3 , 5 0 0 * 6 9 . 6 2 + 1 0 
1 0 0 
* ( 0 . 0 7 5 ) * ( 1 2 ) 
A n n u a l d i s a b i l i t y p r e m i u m = $ 2 , 1 9 1 . 4 
4 . 1 . 7 D e a t h - R e t i r e m e n t B e n e f i t s 
T h e a m o u n t t o be p a i d a s d e a t h - r e t i r e m e n t b e n e f i t s 
i s b a s e d o n t h e i n d i v i d u a l ' s s a l a r y a n d i s g i v e n by t h e 
f o r m u l a : 
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A n n u a l e a r n i n g s P e r c e n t a g e t o p a y N u m b e r o f y e a r s 
6 5 , 0 0 0 a n d o v e r 65 1 5 
4 5 , 0 0 0 b u t l e s s t h a n 
6 5 , 0 0 0 55 1 2 
3 0 , 0 0 0 b u t l e s s t h a n 
4 5 , 0 0 0 50 10 
As a n e x a m p l e t o s e e a s i t w o r k s , f o r t h e e x e c u t i v e 3 . 
S a l a r y = 7 5 , 0 0 0 
P e r c e n t a g e = 65% 
C o m p e n s a t i o n = $ 4 8 , 7 5 0 f o r a p e r i o d o f 15 y e a r s 
B u t t h e r e a l c o s t f o r t h e c o m p a n y w i l l b e : 
( . 5 2 ) ( 4 8 , 7 5 0 ) = $ 2 5 , 3 5 0 
B e c a u s e t h i s i s a t a x d e d u c t i b l e e x p e n s e a n d t h e t o t a l 
i n c o m e t a x r a t e f o r t h e c o r p o r a t i o n i s 4 8 p e r c e n t . 
4 . 2 P r o g r a m O p e r a t i o n 
T h e s i m u l a t i o n s w e r e s t o c h a s t i c a l l y g e n e r a t e d u s i n g 
a r a n d o m n u m b e r g e n e r a t o r ( R A N F ) CDC s u p p l i e d , t h a t g a v e 
n u m b e r s u n i f o r m l y d i s t r i b u t e d b e t w e e n z e r o a n d o n e . T h e s e 
n u m b e r s , w h e n c o m p a r e d t o t h e p r o b a b i l i t i e s o f v a r i o u s 
e v e n t s , s u c h a s d e a t h , d i s a b i l i t y , a n d r e c o v e r y t i m e , d e t e r ­
m i n e d t h e s e q u e n c e o f e v e n t s f o r e a c h e x e c u t i v e . 
T h e r a n d o m n u m b e r g e n e r a t o r was o p e r a t e d w i t h a d i f ­
f e r e n t i n i t i a l i z a t i o n ( S E E D ) e a c h t i m e t h a t t h e p r o g r a m was 
r u n . T h u s , e a c h s i m u l a t i o n p r e s e n t e d a d i f f e r e n t b e h a v i o r 
r e f l e c t e d i n t h e d i f f e r e n t r e s u l t s o b t a i n e d ( s e e F i g u r e s 11 
t h r o u g h 1 5 ) . 
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4 . 3 V a l i d a t i o n 
T h e v a l i d a t i o n o f t h e m o d e l i s p r e s e n t e d i n d i f f e r ­
e n t f i g u r e s , t h e r e f e r e n c e i n e a c h o n e a r e b a s e d u p o n t h e 
f u n d i n g m e t h o d t h a t was u s e d t o g e n e r a t e t h e c a s h r e q u i r e d 
t o p a y t h e b e n e f i t s . T h o s e r e f e r e n c e s a r e : 
C a s e 1 r e f e r r i n g t o t h e u s e o f a t e r m p o l i c y i n s u r i n g 
100% o f t h e r i s k . 
C a s e 2 same as C a s e 1 b u t u s i n g a p e r m a n e n t p o l i c y . 
C a s e 3 t h e f u n d i n g m e t h o d u s e d i s a t e r m p o l i c y i n s u r i n g 
h a l f o f t h e r i s k . 
C a s e 4 same a s C a s e 3 b u t w i t h a p e r m a n e n t p o l i c y . 
C a s e 5 t h e f i r m d o e s n o t u s e a n y f u n d i n g m e t h o d ; t h a t i s , 
i t d o e s n o t p u r c h a s e a n y i n s u r a n c e p o l i c y . 
F i g u r e s 5 t h r o u g h 9 r e p r e s e n t t h e c o n d i t i o n ( s t a t u s ) a n d 
c a s h f l o w a f t e r t a x e s t h a t t h e e x e c u t i v e 23 g e n e r a t e s e a c h 
y e a r i n t h e f i r m d u r i n g t h e s i m u l a t i o n p e r i o d . B e f o r e c h e c k ­
i n g t h e d e t a i l e d c a l c u l a t i o n s f o r e a c h c a s e , i t i s w o r t h w h i l e 
t o l o o k a t t h e o v e r a l l p a t t e r n s o f c a s h f l o w s v e r s u s t h e 
s t a t u s o f t h e e x e c u t i v e . 
I n F i g u r e 5 , t h e c a s h o u t f l o w s w e r e g r o w i n g d u r i n g 
t h e f i r s t e l e v e n y e a r s a s w o u l d be e x p e c t e d s i n c e t h e p o l i c y 
was a t e r m o n e . I n t h e 1 1 t h y e a r t h e e x e c u t i v e b e c o m e s d i s ­
a b l e d , g e n e r a t i n g a c a s h f l o w j u s t t h a t y e a r a n d n o n e t h e 
y e a r s t h a t he s t a y e d d i s a b l e d . 
F o r t h e F i g u r e 6 , t h e c h a r a c t e r i s t i c s o f a p e r m a n e n t 
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p o l i c y c a n be s e e n : t h e c a s h f l o w s a r e c o n s t a n t u n t i l t h e 
m o m e n t i n w h i c h t h e e x e c u t i v e r e a c h e s a g e 6 5 , t h e n t h e c a s h 
f l o w i s t h e r e s u l t o f c a s h i n g i n t h e p o l i c y a n d p a y m e n t o f 
t h e f i r s t r e t i r e m e n t b e n e f i t . 
I n t h e F i g u r e 7 , t h e f i r m d o e s n o t r e p r e s e n t a n y 
c a s h i n f l o w b e c a u s e t h e e x e c u t i v e d i d n o t d i e a n d t h e f u n d ­
i n g m e t h o d c o n s i d e r s a t e r m p o l i c y . 
F i g u r e 8 , h a l f p e r m a n e n t p o l i c y , t h e e x e c u t i v e d i e s 
a t a g e 63 a n d t h e d e a t h p r o c e e d s m i n u s t h e f i r s t d e a t h b e n e ­
f i t r e p r e s e n t t h e c a s h f l o w f o r t h a t p e r i o d . 
T h e no i n s u r a n c e c a s e , F i g u r e 9 , s h o w s j u s t c a s h o u t ­
f l o w s t o p a y r e t i r e m e n t b e n e f i t s d u r i n g t h e n u m b e r o f y e a r s 
t h a t t h e f o r m u l a i n d i c a t e d f o r h i s s a l a r y l e v e l : 12 y e a r s . 
4 . 3 . 1 S t e p b y S t e p C a l c u l a t i o n s t o V a l i d a t e t h e P r o g r a m ' s 
O p e r a t i o n 
T h e d a t a f o r t h e e x e c u t i v e 23 i s : 
A g e = 33 y e a r s 
S a l a r y = $ 4 5 , 0 0 0 / y e a r 
F a c e a m o u n t = $ 2 9 7 , 0 0 0 
T h e d i s a b i l i t y i n c o m e p r e m i u m i s c o n s t a n t a n d i t h a s 
t h e same v a l u e f o r a n y p o l i c y . 
A g e = 3 3 A n n u a l r a t e / 1 0 0 = 3 0 . 6 5 ( T a b l e . 1 1 ) 
S a l a r y = $ 4 5 , 0 0 0 p e r c e n t a g e t o be c o n s i d e r e d = 55% 
M o n t h l y d i s a b i l i t y i n c o m e = 4 5 , 0 0 0 * 0 . 5 5 = $ 2 , 0 6 2 . 5 0 / m o n t h 
12 
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AGE STATUS CASE 1 CASH FLOW 
33 3 Normal -1M6.57 
Zk 3 
II 
-1 k k 0 . 3 3 35 3 II - 1 *473 . 0 0 36 3 II -1597. 7'+ 
3 7 3 II -165**. 17 
38 3 II -1719.51 
39 3 II -1802.67 
kU 3 II -189^.7^ kl 3 II -1995.72 kZ 3 t l -2105.61 kZ 2 Disabled -1523.82 kk 2 •« 0.00 k5 2 • i 0.00 kb 2 
i i 0.00 
k7 3 Normal -2827.32 <*8 3 i i -3026.31 k9 3 i i -3252.03 50 3 i t -3 50 U. <+8 51 3 i i -3771.78 52 3 i t -<»071. 75 53 3 t i -'•<*28. 15 5k 3 i t -^832.07 55 3 H -5289.^5 6 3 i t -5812.17 57 3 -6385.38 58 3 i i -7QM. 75 9 0 Death 
292655.Zk 6 0- 0 
-12870.00 
61 0 n -12870.00 62 0 i t -12870.00 63 0 i t -12870.00 6<* . 0 i t -12 8 70.00 65 0 t i -12870.110 66 0 t t -12870.00 67 0 i i -12870. 00 68 0 i t -12870.00 69 0 i t -12870.00 70 0 u -12870.00 71 0 t t -0.00 72 0 t t -0.00. 7 3 0 t t -0.00 7k 0 u -0.00 75 0 t t -0.00 6 0 t t -0.00 77 0 i t -0.00 78 0 t i -0.0 0 Figure 5. Validation Executive 23.Full Term Policy. 
AGE STATUS CASE 2 CASH FLOW 
33 3 Normal -6813.06 
Zk 3 -6813.06 
35 2 Disabled -<«965. 31 
36 2 i t 0. 00 37 2 0.0 0 38 3 Normal -6 813. 0 6 
39 3 i i -6813.06 <+Q 3 i t -6813.06 kl 3 H -6813.06 kZ 3 -6813.06 k3 3 -6813.06 
kk 3 i t -6813.06 k5 3 H -6813.06 kb • 3 i t -6313.06 k7 3 H -6813.06 k$ 3 I * -6813.06 k<) 3 i t -6813.06 50 3 i t H -6813.06 51 3 H -6813.06 52 3 -6813.06 53 3 i i -6813.06 5U 3 H -6813.06 55 3 H -6813.06 56 3 t i -6813.06 57 3 i i -6813.06 58 3 H -6313.06 59 3 t i -6813.06 60 3 -6313.06 61 3 i t -6813.06 62 3 -6813.06 63 3 i f -6813.06 6<t 3 -6813.06 65 <4 Retired 319838.01 66 <• H -12870.00 67 k i t -12870.00 68 k i t -12370.00 69 k t i -12870.00 70 k i i -12870.00 71 k i t -12870.0 0 72 k i i -12 3 7 0.00 73 k i t -12370.00 7'* k t t -12870.00 75 k i t -12370.00 76 k i i -1 2870. 0 0 77 u i t -0. 00 78 k -0.00 Figure 6. Validation Executive 23. Full Permanent 
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AGE STATUS CASE 3 CASH FLOW 
3 3 3 Normal - 1 0 0 2 . 2 6 34 3 I I - 1 0 1 4 . 1 4 3 5 3 I I - 1 0 3 0 . ^ 7 3 6 3 - 1 0 9 2 . 8 4 37 3 t i - 1 1 2 1 . 3 6 3 8 3 i i - 1 1 5 3 . 7 3 3 9 3 t i - 1 1 9 5 . 3 1 4 0 3 i t - 1 2 4 1 . 3 4 4 1 3 i t - 1 2 9 1 . 8 6 4 2 3 i i - 1 3 4 6 . 7 8 4 3 3 i t - 1 4 0 6 . 1 9 44 3 II - 1 4 6 8 . 5 5 4 5 3 I I - 1 5 3 6 . 8 6 4 6 3 t t - 1 6 2 0 . 0 2 4 7 3 • t - 1 7 0 7 . 6 3 
4 8 3 i t - 1 8 0 7 . 1 3 4 9 3 t i - 1 9 1 9 . 9 9 5 0 3 t t - 2 0 4 6 . 2 1 5 1 3 t t - 2 1 7 9 . 8 6 5 2 3 i t - 2 3 2 9 . 8 5 5 3 3 I I - 2 5 0 8 . 0 5 5 4 3 t t - 2 7 1 0 . 0 1 5 5 3 t i - 2 9 3 8 . 7 0 5 6 3 i t - 3 2 0 0 . 0 6 5 7 3 n - 3 4 8 6 . 6 6 5 8 3 t t - 3 3 1 4 . 8 5 5 9 3 t i - 4 1 7 4 . 2 2 6 0 3 t i - 4 1 1 1 . 8 5 6 1 3 I I - 4 4 1 1 . 8 2 6 2 3 i t - 4 7 4 0 . 0 0 6 3 3 i t - 5 0 9 9 . 3 7 6 4 3 - 5 4 8 9 . 9 3 6 5 4 Ret red - 1 2 8 7 0 . 0 0 6 6 4 i t - 1 2 8 7 0 . 0 0 6 7 4 t i - 1 2 8 7 0 . 0 0 6 8 4 i t - 1 2 8 7 0 . 0 0 6 9 4 i t - 1 2 8 7 0 . 0 0 7 0 4 t i - 1 2 8 7 0 , 0 0 7 1 4 i t - 1 2 8 7 0 . 0 0 7 2 4 t t - 1 2 8 7 0 . 0 0 7 3 4 
I I 
- 1 2 8 7 0 . 0 0 7 4 4 t t - 1 2 8 7 0 . 0 0 7 5 4 i t - 1 2 8 7 0 . U O 7 6 4 i t - 1 2 8 7 0 . 0 0 77 4 II - 0 . 0 0 7 8 4 
I I 
- 0 . 0 0 Figure 7. Validation Executive 23. Half Term Policy. 
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AGE STATUS CASE 4 CASH F L O W 
3 3 3 Normal - 5 7 0 0 . 5 0 3 1 > • 3 " - 3 7 0 0 . 5 0 3 5 3 " - 3 7 0 0 . 5 0 
I I 
3 6 3 „ - 3 7 0 0 . 5 0 3 7 3 - 3 7 0 0 . 5 0 
I I 3 8 3 .. - 3 7 0 0 . 5 0 I I 3 9 3 - 3 7 0 0 . 5 0 • i i + Q 3 - 3 7 0 0 . 5 0 I I i * l 3 - 3 7 0 0 . 5 0 I I i + Z 3 .  - 3 7 0 0 . 5 0 i t i + S 3 - 3 7 0 0 . 5 0 i t i+i+ 3 - 3 7 C 0 . 5 0 i t i + c , 3 - 3 7 0 0 . 5 0 i t i i 6 3 - 3 7 0 0 . 5 0 i t 1 + 7 3 - 3 7 0 0 . 5 0 t t < + 8  - 3 7 0 0 . 5 0 ( 9 " 3 7 0 . 5 0 i t 5 0 3 - 3 7 0 0 . 5 0 t t 5 1 3 - 3 7 0 0 . 5 0 i t 5 2  - 3 7 0 0 . 5 0 3 " - 3 7 0 0 . 5 0 5 < f 3 " - 3 7 0 0 . 5 0 5 5 3 " - 3 7 0 0 . 5 0 5 6 3 " - 3 7 0 0 . 5 0 5 7 3 " - 3 7 0 0 . 5 0 5 B 3 " - 3 7 0 0 . 5 0 5 9 3 " - 3 7 0 0 . 5 0 6 0 3 " - 3 7 0 0 . 5 0 6 1 3 " - 3 7 0 0 . 5 0 6 2 3 " - 3 7 0 0 . 5 0 6 3 0 Death 2 2 9 5 8 6 . 9 2 & < • 0 " - 1 2 8 7 0 . 0 0 6 5 0 " - 1 2 3 7 0 . 0 0 6 6 0 " - 1 2 8 7 0 . 0 0 6 7 0 " - 1 2 3 7 0 . 0 0 6 3 0 " - 1 2 8 7 0 . 0 0 6 9 0 " - 1 2 8 7 0 . 0 0 7 0 0 " - 1 2 3 7 0 . 0 0 7 1 0 " - 1 2 8 7 0 . 0 0 7 2 0 " - 1 2 8 7 0 . 0 0 7 3 0 " - 1 2 8 7 0 . 0 0 7 1 + 0 " - 1 2 8 7 0 . 0 0 7 5 0 " - 0 . 0 0 7 6 0 " - 0 . 0 0 7 7 0 " - 0 . 0 0 7 8 0 " - 0 . 0 0 
Figure 8. Validation Executive 23. Half Permanent. 
AGE STATUS CASE 5 CASH FLO 33 3 Normal 0.00 31. 3 it 0.00 35 3 it 0.00 36 3 r? 0.00 37 3 it 0.00 3ft 3 it 0.00 39 3 ti 0.00 <tQ 3 it 0.00 <tl 3 ti 0.00 2 3 it 0.00 t+3 3 tt 0.00 4** 3 it 0.00 <*5 3 ii 0.00 *.6 3 it 0.00 1.7 3 ii 0.0 0 <*8 3 it 0.00 <t9 3 tt 0.00 50 3 it 0.00 51 3 il 0.00 52 3 il 0.00 53 3 it 0.00 5<+ 3 it 0.00 55 3 it 0.00 56 3 it 0.00 57 3 ti 0.00 58 3 ii 0.00 59 3 ii 0.00 6 0 3 it 0.00 61 3 tt 0.00 62 3 ii 0.00 63 3 it 0.00 6*t 3 0. GO 65 *t Retired -12370.00 66 it ii -12870.00 67 <t ii -12870.00 68 <• it -12870.00 69 *« ii -12 8 7 C . 0 0 70 it -12870.. QQ 71 it -12870.0 0 72 ti -12870.00 73 it -12870 . 0 0 7<t it -12870.00 75 it -12370.00 7 6 ii -12870.00 77 it -0.0 0 78 -D. 00 Figure 9. Validation Executive 23. No Insurance. 
6 0 
M o n t h l y d i s a b i l i t y p r e m i u m = 2 0 6 2 . 5 * 3 0 . 6 5 + 10 
1 0 0 
= $ 6 4 2 . 1 6 
A n n u a l d i s a b i l i t y p r e m i u m = ( 0 . 0 7 5 ) x ( 1 2 ) x ( 6 4 2 . 1 6 ) 
= $ 5 7 7 . 9 4 
T h e r e t i r e m e n t d e a t h b e n e f i t s t o be p a i d 
$ 4 5 , 0 0 0 55% f o r 12 y e a r s 
C o m p e n s a t i o n = $ 2 4 , 7 5 0 / y e a r 
B u t t h e c o s t f o r t h e f i r m c o n s i d e r i n g 48% c o r p o r a t e t a x e s 
i s j u s t 52% o f t h e a m o u n t , t h e n : 
C o s t o f c o m p e n s a t i o n = $ 1 2 , 8 7 0 / y e a r 
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V A L I D A T I O N CASE 1 F u l l T e r m P o l i c y 
f i r s t y e a r 1 , 0 0 0 
T o t a l a n n u a l p r e m i u m = ( l i f e + d i s a b i l i t y ) p r e m i u m s 
= 8 3 8 . 6 3 + 5 7 7 . 9 4 
T o t a l p r e m i u m = $ 1 , 4 1 6 . 5 7 
f i r s t y e a r 
T o t a l p r e m i u m = 2 9 7 , 0 0 0 * 2 . 8 7 + 10 + 5 7 7 . 9 4 
s e c o n d y e a r 1 , 0 0 0 
= $ 1 , 4 4 0 . 3 3 
F o r a g e = 4 3 t h e e x e c u t i v e b e c o m e s d i s a b l e d ; t h e n t h a t y e a r 
t h e p r e m i u m w a s : 
T o t a l p r e m i u m = 0 . 7 5 * l i f e p r e m i u m + 0 . 5 * d i s a b i l i t y 
p r e m i urn 
= 0 . 7 5 2 9 7 , 0 0 0 * 5 . 5 1 + 1 0 + 0 . 5 x 5 7 7 . 9 4 
1 , 0 0 0 
= $1 , 5 2 3 . 8 2 
A g e N F a c t o r ( T a b l e 8 a n d n <_ 3 ) 
33 1 2 . 7 9 
34 2 2 . 8 7 
A n n u a l l i f e p r e m i u m = 2 9 7 , 0 0 0 * 2 . 7 9 + 10 = $ 8 3 8 . 6 3 
A t a g e 47 t h e e x e c u t i v e h a s r e c o v e r e d , t h e n t h e f i 
h a s t o p a y h i s p r e m i u m s 
F a c t o r = 7 . 5 4 ( T a b l e 8 f o r n > 3 ) 
A n n u a l l i f e p r e m i u m = 2 9 7 , 0 0 0 * 7 . 5 4 + 10 
1 , 0 0 0 
= $ 2 , 2 4 9 . 3 8 
T o t a l c a s h o u t f l o w a t a g e 47 = 2 , 2 4 9 . 3 8 + 5 7 7 . 9 4 
= $ 2 , 8 2 7 . 3 2 
A t a g e 59 t h e e x e c u t i v e d i e d 
D e a t h p r o c e e d s = $ 3 0 5 , 5 2 5 . 2 4 ( A p p e n d i x E ) 
D e a t h b e n e f i t s = $ 1 2 , 8 7 0 
C a s h f l o w f o r t h e f i r m = 3 0 5 , 5 2 5 . 2 4 - 1 2 , 8 7 0 
= $ 2 9 2 , 6 5 5 . 2 4 
F o r t h e f o l l o w i n g 11 y e a r s t h e o u t f l o w i s t h e a m o u n t p a i d 
a s c o m p e n s a t i o n . 
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V A L I D A T I O N CASE 2 F u l l p e r m a n e n t P o l i c y 
T h e p r e m i u m s p a i d a r e c o n s t a n t : 
A g e = 33 F a c t o r / 1 0 0 0 = 2 0 . 9 7 ( T a b l e 9 ) 
A n n u a l l i f e p r e m i u m = 2 0 . 9 6 * 2 9 7 , 0 0 0 + 1 0 = 6 , 2 3 5 . 1 2 
1 , 0 0 0 
T o t a l a n n u a l o u t f l o w = l i f e p r e m i u m + d i s a b i l i t y p r e m i u m 
= 6 , 2 3 5 . 1 2 + 5 7 7 . 9 4 
= $ 6 , 8 1 3 . 0 6 
T h e e x e c u t i v e d i d n o t d i e , t h e p o l i c y i s " c a s h e d i n " by t h e 
f i r m . 
C a s h v a l u e o f t h e p o l i c y = 1 , 1 2 0 , 2 2 9 * 2 9 7 , 0 0 0 ( T a b l e 1 0 ) 
1 , 0 0 0 , 0 0 0 
= $ 3 3 2 , 7 0 8 
R e t i r e m e n t b e n e f i t = $ 1 2 , 8 7 0 
T o t a l c a s h f l o w a t = $ 3 1 9 , 8 3 8 . 0 0 
a g e 6 5 
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V A L I D A T I O N CASE 3 H a l f t e r m p o l i c y 
F a c e = $ 1 4 8 , 5 0 0 
D i s a b i l i t y p r e m i u m = $ 5 7 7 . 9 4 
A g e F a c t o r 
L i f e P r e m i u m = 
F a c t o r * F a c e 
1 , 0 0 0 
+ 10 D i s a b i l i t y 
P r e m i urn 
T o t a l 
C a s h 
F l o w a t Age 
33 2 . 7 9 4 2 4 . 9 4 5 7 7 . 9 4 1 0 0 2 . 2 6 
34 2 . 8 7 4 3 6 . 2 0 1 0 1 4 . 1 4 
3 5 2 . 98 4 5 2 . 5 3 1 0 3 0 . 4 7 
36 3 . 4 0 5 1 4 . 9 0 1 0 9 2 . 8 4 
As t h e e x e c u t i v e d i d n o t d i e , a t a g e 6 5 t h e f i r m b e g a n t o 
p a y h i s r e t i r e m e n t b e n e f i t f o r 12 y e a r s . 
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VALIDATION CASE 4 H a l f permanent p o l i c y 
Face = $148 ,500 
Age = 33 F a c t o r / 1 0 0 0 = 20 .96 ( T a b l e 9) 
Annual l i f e premium = 20 .96 * 1 4 8 , 5 0 0 + 1 0 = $ 3 , 1 2 2 . 5 6 
1 ,000 
T o t a l annua l premium = 3 , 1 2 2 . 5 6 + 577.94 
a t age = $ 3 , 7 0 0 . 5 
Age 6 3 , t h e e x e c u t i v e d i e s . 
Death p r o c e e d s = 148 ,500 * 1 , 6 3 2 . 7 0 6 . 5 = $ 2 4 2 , 4 5 6 . 9 2 
1 ,000 ,000 
Death b e n e f i t s = $12 ,870 
T o t a l c a s h f1ow at = 242 , 4 5 6 . 9 2 - 1 2 .870 
age 63 
= $229 , 586 .92 
VALIDATION CASE 5 No i n s u r a n c e 
E x e c u t i v e r e a c h e s age 65 and t he f i r m pa id h i s compen­




T h e p r o g r a m was r u n t w e n t y t i m e s w i t h d i f f e r e n t i n i ­
t i a l i z a t i o n ( S E E D ) f o r t h e r a n d o m n u m b e r g e n e r a t o r ( R A N F ) , 
i n s u c h a w a y t h a t d i f f e r e n t e v e n t o c c u r r e d f o r t h e same 
e x e c u t i v e i n d i f f e r e n t s i m u l a t i o n s . T h i s c a n be s e e n c o m ­
p a r i n g F i g u r e s 8 a n d 1 0 . F o r t h e e x e c u t i v e 23 i n F i g u r e 8 , 
d e a t h o c c u r s a t a g e 6 5 ; m e a n w h i l e i n F i g u r e 1 0 , t h e e x e c u ­
t i v e b e c o m e s d i s a b l e a t a g e 63 a n d a t a g e 6 5 , he i s r e t i r e d . 
F i g u r e s 11 t h r o u g h 15 s h o w t h e t o t a l p r e s e n t v a l u e s 
o f t h e c a s h f l o w s f o r e a c h o f t w e n t y s i m u l a t i o n s u n d e r a l l 
f i v e f u n d i n g m e t h o d s . T h e p r e s e n t v a l u e s a r e s h o w n a s c a l ­
c u l a t e d w i t h f o u r d i f f e r e n t d i s c o u n t r a t e s . 
T a b l e 12 p r e s e n t s t h e m e a n s o f t h e t o t a l p r e s e n t 
v a l u e s f o r e a c h f u n d i n g m e t h o d a n d d i s c o u n t r a t e . 
F i g u r e s 16 t h r o u g h 2 0 p r e s e n t t h e p a t t e r n s o f c a s h 
f l o w s f o r t h e s e same s i m u l a t i o n s r u n s u n d e r e a c h o f t h e f i v e 
f u n d i n g m e t h o d s . 
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A G E S T A T U S C A S E 4 C A S H F L O W 3 3 3 N o r i a a l - 3 7 0 0 . 5 0 3 4 3 i t - 3 7 0 0 . 5 0 3 5 3 
i i 
- 3 7 0 0 . 5 0 3 6 3 
i i 
- 3 7 0 0 . 5 0 3 7 3 
H 
- 3 7 0 0 . 5 0 3 8 3 - 3 7 0 0 , 5 0 3 9 3 
M 
- 3 7 0 0 . 5 0 4 0 3 
n 
- 3 7 0 0 . 5 0 4 1 3 
i i 
- 3 7 0 0 . 5 0 4 2 3 
i i 
- 3 7 0 0 . 5 0 4 3 3 
H 
- 3 7 0 0 . 5 0 4 4 3 i t - 3 7 0 0 . 5 0 4 5 3 i i - 3 7 0 0 . 5 0 4 6 3 i t - 3 7 0 0 . 5 0 4 7 3 t t - 3 7 0 0 . 5 0 4 8 3 i i - 3 7 0 0 . 5 0 4 9 3 
i i 
- 3 7 0 0 . 5 0 5 0 3 i t - 3 7 0 0 . 5 0 5 . 1 3 
i i 
- 3 7 0 0 . 5 0 5 2 3 
H 
- 3 7 0 0 . 5 0 5 3 3 
i i 
- 3 7 0 0 . 5 0 5 4 3 
i i 
- 3 7 0 0 . 5 0 5 5 3 
i i 
- 3 7 0 0 . 5 0 5 6 3 
i i 
- 3 7 0 0 . 5 0 5 7 3 t i - 3 7 0 0 . 5 0 5 8 3 
i i 
- 3 7 0 0 . 5 0 5 9 3 
H 
- 3 7 0 0 . 5 0 6 0 3 
H 
- 3 7 0 0 . 5 0 6 1 3 - 3 7 D 0 . 5 0 6 2 3 
i i 
- 3 7 0 0 . 5 0 6 3 2 D i s a b l e d - 2 6 3 0 . 8 9 6 4 2 i t 0 . 0 0 6 5 4 R e t i r e d 1 5 3 4 8 4 . 0 1 6 6 4 ** it - 1 2 8 7 0 . 0 0 6 7 4 t i - 1 2 8 7 0 . 0 0 6 8 4 i t - 1 2 8 7 0 . 0 0 6 9 4 i t - 1 2 8 7 0 . 0 0 7 0 4 i t - 1 2 8 7 0 . U O 7 1 4 t t - 1 2 8 7 0 . 0 0 7 2 4 i t - 1 2 8 7 0 . 0 0 7 3 4 t i - 1 2 8 7 0 . 0 0 7 4 4 i t - 1 2 8 7 0 . 0 0 7 5 4 i t - 1 2 8 7 0 . 0 0 7 6 4 t i - 1 2 8 7 0 . 0 0 7 7 4 i t - 0 . 0 0 7 8 4 i i - 0 . 0 0 F i g u r e 1 0 . V a l i d a t i o n E x e c u t i v e 2 3 . H a l f P e r m a n e n t . 
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RUN 4% 1 2 % 16% 
1 $-1,588,669 $- 6 7 3 , 2 0 4 $- 2 8 2 , 0 1 4 $ - 9 3 7 9 7 
2 - 2 , 6 3 9 , 7 9 4 - 1 , 2 3 6 , 4 1 9 - 6 6 0 , 9 4 3 - 3 9 5 8 4 3 
3 - 2 , 7 4 0 , 5 6 3 - 1 , 3 4 3 , 3 5 3 - 7 3 8 , 7 6 0 . - 4 4 0 , 6 0 2 
4 - 2 , 5 1 0 , 7 4 5 - 1 , 2 0 5 , 0 0 7 - 6 7 2 , 6 6 4 - 4 2 8 r 0 5 1 
5 - 3 , 2 6 4 , 6 9 4 - 1 , 6 8 3 , 8 6 4 - 1 , 0 0 4 , 9 9 4 - 6 7 0 , 5 4 6 
6 - 1 , 7 8 9 , 9 8 3 - 8 7 0 , 5 2 2 - 5 2 3 , 4 2 1 - 3 7 2 , 9 2 1 
7 - 2 , 4 0 5 , 6 8 7 - 1 , 2 7 6 , 3 2 8 - 8 0 0 , 5 2 6 - 5 6 7 , 226 
CO
 - 2 , 6 7 3 , 4 4 8 - 1 , 3 8 6 , 6 5 0 - 8 3 8 , 8 5 0 - 5 7 0 , 1 8 0 
9 - 2 , 9 0 3 , 3 6 7 - 1 , 5 1 5 , 7 8 5 - 9 3 1 , 2 7 0 - 6 4 6 , 565 
10 - 2 , 2 4 8 , 5 2 4 - 1 , 2 0 0 , 6 1 5 - 7 7 0 , 3 5 5 - 5 6 1 , 696 
1 1 - 2 , 4 0 2 , 0 0 0 - 1 , 2 1 4 , 3 5 4 - 7 2 4 , 1 1 1 - 4 8 4 , 2 6 3 
1 2 - 2 , 3 8 8 , 5 1 7 - 1 , 1 7 5 , 8 9 0 - 6 8 8 , 9 8 0 - 4 6 6 , 1 1 7 
1 3 - 2 , 7 0 6 , 7 2 2 - 1 , 5 1 2 , 3 6 1 - 9 7 4 , 9 4 5 - 6 9 4 , 756 
14 - 3 , 0 8 1 , 7 0 6 - 1 , 6 1 9 , 5 5 9 - 9 9 7 , 0 5 4 - 6 9 0 , 6 4 2 
1 5 - 3 , 0 7 7 , 5 0 9 - 1 , 6 4 9 , 5 9 3 - l , o 3 5 , 4 2 0 - 7 2 6 , 350 
16' - 3 , 6 0 5 , 2 0 6 - 1 , 8 8 5 , 6 8 4 - 1 , 1 4 6 , 0 6 8 - 7 8 0 , 3 2 9 
17 - 2 , 6 0 6 , 7 7 0 - 1 , 3 2 9 , 8 6 7 - 7 9 4 , 9 9 8 - 5 3 5 , 0 8 3 
18 - 2 , 9 5 3 , 1 9 0 - 1 , 5 1 0 , 1 4 8 - 8 8 8 , 8 6 8 - 5 8 3 , 072 
19 - 3 , 3 6 3 , 8 4 9 - 1 , 7 9 5 , 5 1 1 - 1 , 1 0 9 1 4 1 6 - 7 6 4 3 9 7 
20 - 2 , 3 0 0 , 7 8 9 - 1 , 0 4 2 , 5 6 5 - 5 5 4 , 8 0 6 - 3 5 5 4 0 5 
F i g u r e 1 1 . T o t a l P r e s e n t V a l u e f o r 2 0 R u n s . 
C a s e 1 : F u l l Term P o l i c y . 
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.UN 4% 8% 12% 16% 
1 $ - 1 , 7 9 2 , 8 8 3 $ - 1 , 6 0 1 , 1 3 0 $ - 1 , 4 0 3 , 0 1 4 $ - 1 , 2 2 9 ,219 
2 - 2 , 5 9 6 , 1 1 2 - 2 , 1 5 2 , 9 1 2 - 1 , 7 9 3 , 1 3 7 - 1 , 5 0 8 ,605 
3 - 1 , 7 4 6 , 3 9 3 - 1 , 6 2 7 , 7 7 5 - 1 , 4 6 3 , 4 7 7 - 1 , 2 9 6 ,249 
4 - 2 , 6 5 8 , 8 9 6 - 2 , 2 3 5 , 7 5 2 - 1 , 8 7 0 , 0 8 0 - 1 , 5 7 5 ,275 
5 - 2 , 3 7 1 , 9 4 3 - 1 , 9 8 0 , 9 5 0 - 1 , 6 6 2 , 1 4 9 - 1 , 4 0 8 ,052 
6 - 1 , 8 0 0 , 1 6 4 - 1 , 4 8 9 , 2 6 5 - 1 , 2 0 9 , 8 9 7 - 979, 579 
7 - 2 , 0 0 4 , 0 3 1 - 1 , 6 9 6 , 8 5 8 - 1 , 4 4 3 , 7 3 2 - 1 , 2 3 7 , 391 
CO
 - 2 , 2 2 7 , 0 7 2 - 1 , 9 7 3 , 8 2 8 - 1 , 7 0 8 , 0 2 6 - 1 , 4 7 1 , 777 
9 - 2 , 2 7 2 , 0 4 5 - 1 , 9 9 2 , 0 5 4 - 1 , 7 1 6 , 0 7 5 - 1 , 4 7 6 , 600 
10 - 2 , 2 5 9 , 6 9 1 - 1 , 9 3 7 , 6 9 5 - 1 , 6 5 9 , 1 2 9 - 1 , 4 2 6 ,316 
1 1 - 1 , 3 7 7 , 5 9 8 - 1 , 0 3 6 , 0 6 2 - 7 8 1 , 7 3 5 - 598, 039 
12 - 2 , 2 1 3 , 4 6 0 - 1 , 8 7 5 , 0 4 5 - 1 , 6 0 2 , 3 4 5 - 1 , 3 8 2 , 505 
13 - 1 , 8 4 9 , 8 8 9 - 1 , 7 0 2 , 6 4 5 - 1 , 5 0 7 , 5 0 9 - 1 , 3 1 9 , 386 
14 - 1 , 3 1 5 , 8 8 0 - 1 , 2 4 0 , 6 6 1 - l , o 8 5 , 2 3 2 - 925, 235 
1 5 - 2 , 3 0 . 1 , 8 7 1 - 2 , 0 1 5 , 5 1 6 - 1 , 7 2 9 , 9 8 8 - 1 , 4 8 4 , 034 
16 - 1 , 4 8 9 , 7 8 8 - 1 , 3 1 0 , 6 3 3 - 1 , 1 5 7 , 7 1 7 - 1 , 0 2 9 , 957 
17 - 2 , 5 6 5 , 8 5 7 - 2 , 1 3 0 , 0 4 5 - 1 , 7 9 0 , 3 7 3 - 1 , 5 2 1 , 766 
18 - 2 . 1 7 6 , 8 3 6 - 1 , 7 2 4 , 7 7 9 - 1 , 3 8 5 , 7 9 5 - 1 , 1 3 1 , 531 
19 - 2 , 4 4 3 , 6 5 6 - 2 , 0 2 2 , 7 0 8 - 1 , 6 9 1 , 4 2 8 - 1 , 4 3 2 , 467 
20 - 2 , 4 4 0 , 9 1 3 - 2 , 0 9 5 , 9 8 7 - 1 , 7 7 8 , 8 4 2 - 1 , 5 1 4 , 825 
F i g u r e 1 2 . T o t a l P r e s e n t V a l u e f o r 20 R u n s . 
C a s e 2 : F u l l P e r m a n e n t P o l i c y . 
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RUN 4% 8% 12% 16% 
1 ^ - 2 , 4 7 1 , 4 7 8 $ - 1 , 1 9 9 , 8 3 4 $ - 6 8 6 , 3 1 3 £-448,698 
2 - 2 , 1 7 2 , 2 9 8 - 1 , 0 3 8 , 1 4 2 - 5 7 3 , 3 5 8 - 3 5 9 , 1 9 3 
3 - 2 , 3 8 8 , 8 6 3 - 1 , 2 8 2 , 3 6 8 - 7 5 0 , 0 1 8 - 4 9 9 , 4 2 1 
4 - 2 , 2 3 3 , 5 0 3 - 1 , 0 8 2 , 2 9 8 - 6 1 0 , 8 2 0 - 3 8 9 , 0 7 9 
5 - 2 , 2 2 7 , 7 8 8 - 1 , 1 2 7 , 0 8 8 - 6 8 2 , 6 0 1 - 4 7 0 , 8 2 1 
6 - 2 , 3 3 0 , 8 4 0 - 1 , 1 2 9 , 2 0 3 - 6 3 6 , 4 1 3 - 4 0 4 , 3 7 6 
7 - 2 , 4 1 4 , 1 0 8 - 1 , 1 3 1 , 3 6 8 - 6 2 0 , 9 9 0 - 3 8 9 , 8 6 0 
8 - 2 , 2 5 9 , 6 8 1 - 1 , 0 4 0 , 0 5 4 - 5 6 5 , 8 0 7 - 3 5 5 , 1 2 5 
9 - 2 , 5 1 6 , 5 7 4 - 1 , 2 1 9 , 4 5 1 - 6 9 3 , 0 3 6 - 4 4 6 , 3 4 8 
10 - 2 , 0 4 0 , 1 7 0 - 897,097 - 4 2 6 , 5 3 2 - 2 0 4 , 9 5 1 
1 1 - 2 , 3 1 9 , 6 0 5 - 1 , 1 7 7 , 9 5 3 - 7 0 4 , 1 8 7 - 4 7 6 , 6 6 5 
12 - 1 , 9 7 2 , 3 6 6 - 9 4 7 , 2 1 2 - 5 4 2 , 1 3 7 - 3 6 1 , 3 2 1 
13 - 2 , 3 9 6 , 9 1 0 - 1 , 1 7 2 , 0 5 9 - 6 6 8 , 7 7 4 - 4 2 9 , 8 8 6 
14 - 2 , 5 3 3 , 5 2 4 - 1 , 2 3 9 , 1 5 7 - 7 0 9 , 0 6 6 - 4 6 0 , 0 0 7 
1 5 - 2 , 5 1 9 , 7 3 2 - 1 , 2 4 0 , 8 9 8 - 7 2 1 , 0 5 6 - 4 7 7 , 6 1 2 
16 - 2 , 3 8 9 , 1 4 6 - 903 ,681 - 4 3 7 , 2 7 4 - 2 1 9 , 6 3 8 
17 - 2 , 0 5 4 , 6 9 8 - 1 , 1 2 4 , 8 3 8 - 6 2 9 , 0 2 5 - 4 0 6 , 7 0 1 
18 - 2 , 2 2 8 , 4 3 0 - 1 , 0 5 6 , 5 2 1 - 5 9 1 , 3 4 1 - 3 8 0 , 4 6 5 
1 9 - 1 , 7 0 6 , 0 7 5 - 7 7 5 , 5 8 0 - 4 1 4 , 8 9 5 - 2 5 7 , 1 7 7 
20 - 2 , 2 6 0 , 8 3 4 - 1 , 1 1 5 , 9 2 8 - 6 3 9 , 6 7 0 - 4 1 5 , 2 6 7 
F i g u r e 1 3 . T o t a l P r e s e n t V a l u e f o r 20 R u n s . 
C a s e 3 : H a l f Term P o l i c y . 
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RUN 4% 8% 12% 16% 
1 $ - 1 , 9 5 7 , 9 0 2 $-1,322,104 $-1,006 , 3 1 9 $ - 8 1 5 , 7 5 4 
CM - 1 , 9 5 4 , 9 3 9 - 1 , 3 2 7 , 2 0 8 - 1 , 0 1 2 , 7 6 0 - 8 2 0 , 7 3 0 
CO
 
-2,155,861 - 1 , 4 5 3 , 3 4 1 -1,096,446 - 8 7 9 , 2 2 3 
4 -2 , 0 9 8,446 - 1 , 3 9 2 , 9 8 1 -1 , 0 3 8,241 - 8 2 5 , 4 6 9 
in - 2 , 1 0 8 , 7 4 9 -1,403,746 - 1 , 0 5 0 , 7 3 6 - 8 4 0 , 0 7 9 
6 -2 , 0 9 5,787 - 1 , 4 1 9 , 2 3 5 - 1 , 0 7 4 , 2 3 8 - 8 6 3 , 9 8 4 
7 - 2 , 0 5 3 , 4 9 6 - 1 , 3 5 9 , 9 2 8 - 1 , 0 1 7 , 4 5 2 - 8 1 2 , 0 4 0 
CO -1,744,294 -1,119,046 - 7 9 5 , 6 5 6 - 5 9 5 , 3 1 5 
9 -2,134,585 - 1 , 4 2 5 , 4 0 2 - 1 , 0 6 8 , 7 6 6 - 8 5 4 , 3 8 9 
10 - 1 , 7 7 9 , 2 3 9 -1,151 , 0 6 5 - 8 4 5 , 2 2 5 - 6 7 2 , 7 7 6 
11 - 2 , 1 3 6 , 6 2 5 - 1 , 4 4 9 , 5 3 2 - 1 , 1 0 1 , 2 0 2 -888,604 
12 - 2 , 1 6 7 , 7 7 9 - 1 , 4 3 9 , 4 2 0 - 1 , 0 6 8 , 4 8 4 - 8 4 3 , 9 2 1 
13 - 2 , 2 2 2 , 4 1 8 - 1 , 4 8 6 , 9 9 7 - 1 , 1 1 7 , 9 2 3 - 8 9 5 , 5 5 8 
14 - 2 , 2 7 0 , 1 2 6 - 1 , 5 2 0 , 3 7 6 -1,141,424 - 9 1 2 , 2 2 1 
15 - 1 , 8 9 0 , 5 7 8 - 1 , 2 5 9 , 2 2 5 - 9 3 3,602 - 7 3 5 , 2 7 2 
16 - 1 , 8 5 1 , 0 5 9 - 1 , 1 7 4 , 2 3 3 - 8 4 1 , 2 3 3 -649,946 
17 - 2 , 2 1 3 , 6 1 4 - 1 , 4 5 0 , 7 7 0 - 1 , 0 7 0 , 2 0 3 - 8 4 3 , 9 4 0 
1 8 -2,082,696 - 1 , 3 9 1 , 0 3 6 - 1 , 0 4 8 , 2 9 3 - 8 4 4 , 7 3 8 
19 - 2 , 2 5 7 , 5 0 9 - 1 , 5 1 8 , 1 1 7 - 1 , 1 4 0 , 8 0 3 - 9 1 1 , 6 4 1 
20 -1,922,300 -1,258,396 - 9 4 0 , 6 3 5 - 7 5 8 , 1 7 0 
Figure 14. Total Present Value for 20 Runs. 
Case 4: Half Permanent Policy. 
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RUN 4% 8% 12% 16% 
1 $-1 ,756,498 $- 719,038 $ -335,827 % -178,307 
2 -1 ,684,558 - 678,293 -316,422 -168,686 
3 -1 ,862,860 -842,908 -451,514 -276,789 
4 -1 ,758,090 - 7 5 1,256 -364,326 -196,176 
5 -1 ,717,290 -698,436 -320,063 -163,122 
6 -1 ,714,391 -707,525 -332,568 -174,069 
7 -1 ,780,442 -801,445 -426,211 -258,938 
CO -1 ,700,578 -677,785 -300,272 -145,612 
9 -1 ,712,196 -686,222 -312,786 -161,698 
10 -1 ,851,966 -840,200 -441,081 -259,674 
11 -1 ,761,913 -750,943 -372,068 -210,541 
12 -1 , 731,758 -695,394 -318,507 -164,391 
•13 -1 ,735,845 -723,205 -345,690 -187,717 
14 -1 ,704,610 -696,238 -327,256 -175,288 
15 -1 ,757,892 -730,892 -342,753 -179,938 
16 -1 ,776,294 - 7 2 7,262 -328,534 -162,736 
17 -1 ,727,292 - 7 2 1,892 -347,334 -189,971 
18 -1 ,705,031 -694,232 -328,081 -178,530 
19 -1 ,756,532 -726,113 -339,986 -177,405 
20 -1 ,786,343 -735,069 -343,341 -180,237 
Figure 15. Total Present Value for 20 Runs. 
Case 5: No Insurance. 
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Table 12. Average Total Present Value of 20 Runs 
Case 4c/> 8% 12% 16%, 
1 $-2,662,586 $ - 1 , 3 5 6 , 3 6 3 $- 806,925 $- 541,392 
2 -2,095,249 -1,790,857 -1 , 5 2 1,984 -1,297,441 
3 -2,161,831 -1,095,037 - 615,165 - 392,631 
4 -2 , 0 5 4,900 -1,300,823 -1,020,481 - 813,339 
5 -1,749,119 - 730,182 - 349,731 - .189,491 
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F i g u r e 19 . P a t t e r n of Cash F l o w s . Case 4 . H a l f Permanent I n s u r a n c e . 
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Figure 20. Pattern of Cash Flows. Case 5: No Insurance. 
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CHAPTER VI 
CONCLUSIONS AND RECOMMENDATIONS 
The c h o i c e o f a f u n d i n g method f o r a c o m p e n s a t i o n p l an 
i s t h e purpose f o r d e v e l o p i n g t h e model p r e s e n t e d in t h i s 
t h e s i s . 
The s e l e c t i o n as i t was s t a t e d in t h e I n t r o d u c t i o n i s 
g o i n g t o based on two c r i t e r i a : 
1) The e x p e c t e d p r e s e n t v a l u e o f t he ca sh f l o w s a f t e r 
t a x e s f o r each method. 
2) The p a t t e r n o f p o s s i b l e c a sh f l o w s to which t he f i r m 
i s exposed ove r t he y e a r s f o r each method . 
The a v e r a g e o f t he t o t a l p r e s e n t v a l u e s o f t he ca sh f l o w s 
ove r the p e r i o d under s tudy was p r e s e n t e d in T a b l e 12 f o r d i f ­
f e r e n t d i s c o u n t r a t e s . 
T a b l e 13 g i v e s t h e o r d e r o f f a v o r a b i l i t y o f each f u n d i n g 
method based on the e x p e c t e d p r e s e n t v a l u e s f o r each d i s c o u n t 
r a t e . The r a n k i n g o f methods c h a n g e s w i t h t h e a p p l i c a t i o n o f 
d i f f e r e n t d i s c o u n t r a t e s . As t h e d i s c o u n t r a t e i n c r e a s e s , 
methods wi th ca sh o u t f l o w s c o n c e n t r a t e d in e a r l i e r y e a r s t end 
to become l e s s f a v o r a b l e compared t o methods in which ca sh o u t ­
f l o w s a r e l o n g e r d e f e r r e d . I t can be seen in T a b l e 13 the 
i m p o r t a n c e o f t h e t ime v a l u e o f money. The d e c i s i o n o f buy ing 
any i n s u r a n c e p o l i c y c h a n g e s w i t h t he d i s c o u n t r a t e c o n s i d e r e d . 
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T a b l e 1 3 . S e l e c t i o n oP Funding Method U s i n g t h e R e s u l t s 
Prom T a b l e 1 2 . 
4% 
No i n s u r a n c e 
H a l f Perm 
F u l l Perm 
H a I P Term 
F u l l Term 
8% 
No i n s u r a n c e 
H a I P Term 
H a I P Perm 
F u l l Term 
F u l l Perm 
12% 
No i n s u r a n c e 
H a l f Term 
F u l l Term 
H a l f Perm 
F u l l Perm 
16% 
No i n s u r a n c e 
H a I P Term 
F u l l Term 
H a l f Perm 
F u l l P e r n 
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For e x t r e m e s v a l u e s t h e r e i s a s w i t c h in t he d e c i s i o n ; mean­
w h i l e t h e r e i s c o n s i s t e n c y f o r i n t e r m e d i a t e r a t e s . The lower 
c o s t o f money i n d u c e s t he f i r m t o buy the permanent p o l i c y 
meanwhi le a 16% d i s c o u n t r a t e makes t h e term p o l i c y more 
a c c e p t a b l e . 
The c o n c l u s i o n t h a t can be r e a c h e d based on t h i s l a s t 
T a b l e i s t h a t t h e f i r m w i l l be " b e t t e r o f f " i f i t does not 
p u r c h a s e any i n s u r a n c e . P a y i n g d e a t h and r e t i r e m e n t b e n e f i t s 
w i t h o u t any f u n d i n g method i s c h e a p e r f o r t he f i r m than buy ing 
an i n s u r a n c e p o l i c y . 
C o n s i d e r i n g t h e second c r i t e r i o n , F i g u r e s 16 t h rough 
29 show t h e p a t t e r n o f c a sh f l o w s over t i m e . I t can be 
o b s e r v e d t h a t t h e ca sh o u t f l o w s ( n e g a t i v e f l o w s ) in each c a s e 
tend to f o l l o w a l e s s d i s p e r s e p a t t e r n than t h e ca sh i n f l o w s 
( p o s i t i v e f l o w s ) . 
The o u t f l o w s i n c r e a s e to a peak , then d e c r e a s e to z e r o 
due to t he f a c t t h a t t he e n t r y o f new p e r s o n n e l t o the f i r m 
i s not a l l o w e d in the m o d e l . 
For t he f i g u r e s 16 & 18 t h e o u t f l o w s i n c r e a s e r e a c h i n g 
a peak in t he y e a r s 26 & 25 r e s p e c t i v e l y . T h i s i s b e c a u s e o f 
t h e term p o l i c y ' s c h a r a c t e r i s t i c s , which a r e premiums p a i d , 
i n c r e a s e t h r o u g h t i m e . 
The o u t f l o w s in t he F i g u r e s 17 and 19 c o r r e s p o n d to t h e 
use o f a permanent p o l i c y . G i v e n t h a t t h e premiums p a i d a re 
c o n s t a n t , t h e p a t t e r n shown in t he F i g u r e s i s a l m o s t c o n s t a n t , 
p o i n t s not c o n t a i n e d in t h a t p a t t e r n a r e t h e ones where dea th 
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b e n e f i t s o f t he e x e c u t i v e t h a t d i e d d u r i n g t h a t p e r i o d d i d 
not o f f s e t a l l t he c o s t s o f premiums p a i d . 
F i g u r e 2 0 , t he no i n s u r a n c e c a s e i s t h e one t h a t shows 
the most un i fo rm p a t t e r n o f c a sh f l o w s ; the peak i s r e ached 
a t y e a r 29 and b e g i n s to d e c r e a s e r a p i d l y to z e r o . 
I t can be seen too t h a t a f t e r y e a r 35 t he b e h a v i o r in 
a l l t h e c a s e s i s t h e same: t h e r e a r e j u s t c a s h o u t f l o w s 
o r i g i n a t e d by the y o u n g e s t e x e c u t i v e s t h a t d i d not d i e and 
t h e f i r m i s j u s t p a y i n g t h e i r r e t i r e m e n t b e n e f i t s . 
Even though the c a s e s 1 , 2 , 3 , and 4 showed ca sh i n f l o w s , 
the c a s e 5 seems to be t he most e f f e c t i v e b e c a u s e t h e l a r g e s t 
o u t f l o w does not r e a c h $300 ,000 meanwhi le f o r t h e o t h e r c a s e s 
i t goes o v e r t h i s v a l u e . 
T h i s r e a s o n i n g s u p p o r t s t he r e s u l t o b t a i n e d w i t h t h e 
f i r s t c r i t e r i o n and the f i r m ' s d e c i s i o n w i l l be not t o pur ­
c h a s e an i n s u r a n c e p o l i c y . 
Recommendat ions 
I t must be r e a l i z e d t h a t models can a lways be r e f i n e d , 
r e c o n s t r u c t e d or d i s a g g r e g a t e d in a l l s e c t o r s . 
There i s a g r e a t p o t e n t i a l in t h e f i e l d o f the s t u d y o f 
f u n d i n g methods f o r c o m p e n s a t i o n p l a n s u s i n g s i m u l a t i o n 
m o d e l s . Recommendat ions can be made in two a r e a s : 
1. Based on t h e problem s i t u a t i o n a recommendat ion f o r t h e 
f i r m o f no p u r c h a s i n g i n s u r a n c e may not be a l t o g e t h e r w i s e , 
even though i t i s shown in F i g u r e 20 t h a t d u r i n g t h e f i r s t 
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y e a r s of s i m u l a t i o n the o u t f l o w s a re s m a l l ; a c a t a s t r o p h i c 
s i t u a t i o n cou ld happen: f o r example , a group of e x e c u t i v e s 
cou ld d i e a t one t i m e , and the f i rm would not be a b l e to sup­
por t t h e s e c o s t s . 
2. For f u r t h e r r e s e a r c h the f o l l o w i n g s u g g e s t i o n s a re a r e a s 
of i n t e r e s t : 
a. C o n s i d e r an annual i n c r e a s e in s a l a r y . Th i s w i l l 
change a l l the f a c t o r s depending on s a l a r y as d i s a b i l i t y p re ­
miums, d i s a b i l i t y income, death and r e t i r e m e n t b e n e f i t s and 
p o s s i b l e c o n s i d e r a t i o n of an i n c r e a s e on the p o l i c y b e n e f i t s 
to i n s u r e each e x e c u t i v e . 
b . A l low the e n t r y o f new p e o p l e , and the r e s i g n a t i o n 
of e x e c u t i v e s , t a k i n g c a r e of p o s s i b l e changes in m o r t a l i t y 
and d i s a b i l i t y t a b l e s . 
c . Cons ide r i n f l a t i o n . Th i s f a c t w i l l a f f e c t l i f e -
i n s u r a n c e p o l i c y h o l d e r s in two ways : 
i ) The cash s u r r e n d e r v a l u e or i nves tmen t e lement 
of i n s u r a n c e p o l i c i e s may l o s e a s u b s t a n t i a l p o r t i o n 
of the appa ren t v a l u e because of r i s i n g p r i c e s . 
i i ) The f a c e v a l u e of p o l i c i e s w i l l l i k e - w i s e 
d e c l i n e in a c q u i s i t i o n power and w i l l , t h e r e f o r e , 
c o n s t i t u t e l e s s a c t u a l p r o t e c t i o n than was p l anned . 
i i i ) Premium r a t e s would a l s o i n c r e a s e on term 
p o 1 i c i e s . 
C o n s i d e r i n g the impor tance of t h i s f a c t , a p o s s i b l e 
f i r m ' s d e c i s i o n cou ld be j u s t to c o n s i d e r a term p o l i c y as 
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f u n d i n g method because i t does not i n v o l v e any i n v e s t m e n t 
f a c t o r . 
4 . P u r c h a s e a " p a i d - u p " p o l i c y , t h i s means t h a t a t age 65 
t h e permanent p o l i c y i s not g o i n g to be " ca shed i n , " t h e f i r m 
w i l l s t o p p a y i n g premiums and i t w i l l w a i t u n t i l t he e x e c u ­
t i v e w i l l d i e to g e t t he d e a t h p r o c e e d s . T h i s a s s u m p t i o n 
w i l l e x t e n d t he s i m u l a t i o n p e r i o d b e c a u s e o f t h e need to 
s i m u l a t e t h e p r o c e s s u n t i l a l l t h e e x e c u t i v e s w i l l d i e . 
A d d i t i o n a l i n f o r m a t i o n on p o l i c i e s w i l l be r e q u i r e d . 
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APPENDIX A 
THE PLAN AT THE XYZ CORPORATION: BASIC FACTORS 
[2, p. 131] 
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The P lan a t t h e XYZ C o r p o r a t i o n : B a s i c F a c t s 
Pa r t A . Summary o f Employee Data 
A c t i v e employees 
S a l a r i e d ma le s 







w i t h v e s t e d 
Termi na ted 
under 65 
b e n e f i t s 
D i s a b l e d employees 
R e t i r e d employees & 
b e n e f i c i a r i e s 
A v e r a g e 
Age 
4 2 . 9 
4 4 . 2 





A v e r a g e 









A v e r a g e 
Month ly Pens ion 
$ 77 .82 
149.08 
122 .85 
Pa r t B . Summary o f Pens ion P l a n P r o v i s i o n s 
P a r t i c i p a t i on : A l l f u l l - t i m e employees o f t he company h i r e d 
p r i o r t o age 55. 
Normal R e t i r e m e n t 
1. E l i g i b i l i t y : Ten y e a r s o f s e r v i c e 
2 . Normal r e t i r e m e n t a g e : 65 
3 . Normal r e t i r e m e n t b e n e f i t : 1.1% f o r each y e a r o f 
c r e d i t e d s e r v i c e m u l t i p l i e d by t h e " a v e r a g e f i n a l pay" in 
e x c e s s of " a v e r a g e S o c i a l S e c u r i t y wage b a s e , " p l u s $ 5 . 0 0 
per month f o r each y e a r o f c r e d i t e d s e r v i c e . 
( a ) A v e r a g e f i n a l pay i s t h e h i g h e s t a v e r a g e pay ove r f i v e 
c o n s e c u t i v e y e a r s w i t h i n t h e l a s t t en y e a r s p r i o r to 
r e t i rement . 
(b) A v e r a g e S o c i a l S e c u r i t y wage base i s t he a v e r a g e base 
ove r t h e f i v e y e a r s p r i o r to r e t i r e m e n t . 
E a r l y R e t i r e m e n t 
1. E l i g i b i l i t y : Ten y e a r s o f s e r v i c e 
2 . E a r l y r e t i r e m e n t a g e : 55 to 65 
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3 . E a r l y r e t i r e m e n t b e n e f i t : De te rmined as f o r normal 
r e t i r e m e n t , but based on c r e d i t e d s e r v i c e to d a t e o f 
e a r l y r e t i r e m e n t and d i s c o u n t e d by 5% per y e a r f o r the 
number o f y e a r s b e f o r e age 65 t h a t b e n e f i t payments a r e 
made. 
D i s a b i l i t y R e t i r e m e n t 
1. E l i g i b i l i t y : Ten y e a r s o f s e r v i c e . 
2 . D i s a b i l i t y r e t i r e m e n t a g e : 45 to 65 
3 . D i s a b i l i t y b e n e f i t : De te rmined as f o r normal r e t i r e ­
ment , but based on c r e d i t e d s e r v i c e to d a t e o f d i s a b i l i t y 
r e t i r e m e n t . 
4 . D e f i n i t i o n o f d i s a b i l i t y : E l i g i b i l i t y f o r S o c i a l 
S e c u r i t y D i s a b i l i t y b e n e f i t s . 
V e s t i n g on T e r m i n a t i o n o f Employment 
1. E l i g i b i l i t y : Ten y e a r s o f s e r v i c e . 
2 . V e s t i n g a g e : 45 to 55 
3 . V e s t e d b e n e f i t : De te rmined as f o r normal r e t i r e m e n t , 
but based on c r e d i t e d s e r v i c e t o d a t e o f t e r m i n a t i o n and 
computed as though age a t t e r m i n a t i o n were age a t r e t i r e ­
ment . V e s t e d b e n e f i t s a r e p a y a b l e s t a r t i n g at age 65 . 
Death B e n e f i t s 
1. E l i g i b i l i t y : Ten or more y e a r s o f c r e d i t e d s e r v i c e 
and age 55 or o v e r . 
2 . B e n e f i c i a r y : Spouse o f a c t i v e employee a t t ime o f 
d e a t h . 
3 . Death b e n e f i t : 40% o f t h e b e n e f i t d e t e r m i n e d f o r 
normal r e t i r e m e n t , based on c r e d i t e d s e r v i c e to d a t e o f dea th 
and computed as though age a t d e a t h were age a t r e t i r e m e n t . 
B e n e f i t s a r e p a y a b l e from d a t e o f d e a t h f o r t h e l i f e t i m e o f 
t h e spouse but not beyond any d a t e o f r e m a r r i a g e . 
88 
A P P E N D I X B 
FOUR R E P R E S E N T A T I V E COMPENSATION ARRANGEMENTS 
[ 6 , p. 1 2 0 - 1 2 1 ] 
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Four R e p r e s e n t a t i v e Compensa t ion A r r a n g e m e n t s 
W i t h i n each g e n e r a l t y p e o f a r r a n g e m e n t , I have d e s c r i b e d 
t he usua l r ange o f s p e c i f i c v a r i a t i o n s . 
C u r r e n t Renumera t ion 
T h i s c a t e g o r y i n c l u d e s a l l c o m p e n s a t i o n earned and r e c e i v e d 
by t h e e x e c u t i v e in one y e a r . 
C u r r e n t S a l a r y and Bonus : These a re t a x e d a t o r d i n a r y 
p e r s o n a l - t a x r a t e s and a r e d e d u c t i b l e from c o r p o r a t e income . 
The payment may be in c a sh or company s t o c k . (One shou ld 
no t e t h a t t h e Tax Reform A c t l i m i t s t h e t a x r a t e on i t ems 
t h a t meet i t s d e f i n i t i o n o f "earned income" t o 60% in 1971 
and 50% t h e r e a f t e r . ) 
F r i n g e B e n e f i t s and P e r q u i s i t e s : These a r e u s u a l l y n o n t a x ­
a b l e , so f a r as the e x e c u t i v e i s c o n c e r n e d , but t hey a r e 
d e d u c t i b l e from c o r p o r a t e income as c o m p e n s a t i o n e x p e n s e . 
Company c a r s , e x p e n s e a c c o u n t s , p h y s i c a l e x a m i n a t i o n s , and 
so on , f a l l under t h i s h e a d i n g . 
Group L i f e I n s u r a n c e P o l i c i e s Below $50 ,000 Face V a l u e : The 
c o s t o f the c o v e r a g e i s n o n t a x a b l e f o r the employee and 
d e d u c t i b l e by t he c o r p o r a t i o n . E s t a t e t a x e s a r e l e v i e d on 
the v a l u e o f t he i n s u r a n c e pa id a t d e a t h . 
Group L i f e I n s u r a n c e P o l i c i e s in E x c e s s o f $50 ,000 Face 
V a l u e : The e x e c u t i v e i s t a x e d on t h e c o s t o f t h e c o v e r a g e , 
but t he e x p e n s e i s s t i l l d e d u c t i b l e f o r t h e c o r p o r a t i o n . 
E s t a t e t a x e s , once a g a i n , a r e l e v i e d on t h e v a l u e o f t he 
i n s u r a n c e d i s t r i b u t e d a t d e a t h . 
D e f e r r e d Pay P l a n s 
T h i s c a t e g o r y i n c l u d e s any a r r angemen t by which t he e x e c u ­
t i v e e a r n s income in t h e c u r r e n t y e a r but r e c e i v e s i t in 
l a t e r y e a r s . He i s u s u a l l y t a x e d a t lower r a t e s i f payment 
i s d e f e r r e d u n t i l h i s p o s t - r e t i r e m e n t y e a r s . Payment may 
be made in c a s h or s t o c k or b o t h . 
D e f e r r e d Bonus : Here I have assumed t h a t payment i s sp read 
o v e r f i v e y e a r s , b e g i n n i n g w i t h t h e c u r r e n t y e a r . Lump-sum 
payments d i s t r i b u t e d by r e a s o n o f d e a t h a r e t a x e d as pa r t 
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o f t he . e x e c u t i v e 1 s e s t a t e . The company may d e d u c t the pay­
ment in t he y e a r i t i s made. 
D e f e r r e d Pay C o n t r a c t s : Under t h e s e a r r a n g e m e n t s , payment 
i s d e f e r r e d f o r a number o f y e a r s or u n t i l r e t i r e m e n t . The 
e x e c u t i v e i s then t a x e d a t o r d i n a r y income r a t e s . I have 
assumed t h a t d i s t r i b u t i o n s o f unpa id amounts by r eason o f 
dea th w i l l be i n c l u d e d in the d e c e d e n t ' s e s t a t e . A g a i n , t he 
company may deduc t the payment in t h e y e a r i t i s made. My 
a n a l y s i s c o n s i d e r s two d e f e r r a l - payment c o m b i n a t i o n s : ( a ) 
the company pays t he e x e c u t i v e a lump sum in t he f i r s t y e a r 
o f h i s r e t i r e m e n t ; and (b) t he company pays t h e e x e c u t i v e 
in 10 annual i n s t a l l m e n t s , b e g i n n i n g w i t h t he f i r s t y e a r 
o f h i s r e t i r e m e n t . 
T a x - f a v o r e d , Q u a l i f i e d P l a n s 
Group p l a n s t h a t a re n o n d i s c r i m i n a t o r y in f a v o r o f h i g h l y 
pa id employees may q u a l i f y f o r f a v o r a b l e t a x t r e a t m e n t . 
C o r p o r a t e c o n t r i b u t i o n s to t h e s e p l a n s a r e d e d u c t i b l e in 
t h e y e a r t h e y a re made, but t h e s e c o n t r i b u t i o n s and t h e 
e a r n i n g s t hey a c c r u e a r e not t a x a b l e f o r t he e x e c u t i v e 
u n t i l t he y e a r he r e c e i v e s them. P l a n s in t h i s c a t e g o r y do 
not r e q u i r e employee c o n t r i b u t i o n s as a c o n d i t i o n o f p a r ­
t i c i p a t i o n . 
Under p r i o r t a x l a w , t h e e x e c u t i v e pa id c a p i t a 1 - g a i n s 
r a t e s on lump-sum d i s t r i b u t i o n s from t h e s e p l a n s when he 
r e t i r e d or s e p a r a t e d from the company ' s s e r v i c e . The Tax 
Reform A c t o f 1969 removes a pa r t o f t he c a p i t a l - g a i n s 
a d v a n t a g e by l i m i t i n g c a p i t a l - g a i n s t r e a t m e n t t o t h e d i f ­
f e r e n c e between the t a x a b l e p o r t i o n o f t h e d i s t r i b u t i o n and 
t h e company c o n t r i b u t i o n s ; o r d i n a r y t a x r a t e s a p p l y to 
t h a t p o r t i o n o f t h e d i s t r i b u t i o n t h a t r e p r e s e n t s t h e c o r p o r ­
a t e c o n t r i b u t i o n . (One shou ld a l s o no te t h a t t h e A c t a l s o 
t i g h t e n e d t he r u l e s on c a p i t a l g a i n s . The c a p i t a l - g a i n s 
component may a l s o be s u b j e c t t o t h e s p e c i a l t a x on p r e f e r ­
ence i t e m s . In a d d i t i o n , the m a r g i n a l r a t e t h a t a p p l i e s 
may e x c e e d t he 25% maximum under p r i o r t a x l a w . 
B e n e f i t s t r eams o t h e r than lump-sum d i s t r i b u t i o n s a r e 
t a x e d a t o r d i n a r y income r a t e s . The f o l l o w i n g d i s t r i b u t i o n s 
do not q u a l i f y as "earned income" under the maximum t a x 
p r o v i s i o n d i s c u s s e d e a r l i e r . 
Q u a l i f i e d Pens ion P l a n : Here t h e company u s u a l l y p u r c h a s e s 
a g u a r a n t e e d l i f e a n n u i t y f o r t he e x e c u t i v e , t o b e g i n a t h i s 
r e t i r e m e n t and c o n t i n u e f o r 10 y e a r s . The company pays 
annual premiums to an i n s u r a n c e company u n t i l h i s r e t i r e m e n t . 
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These premiums a r e d e d u c t i b l e by the c o r p o r a t i o n in t he y e a r 
in which t hey a re p a i d . 
Q u a l i f i e d P r o f i t - s h a r i n g P l a n : The company c o n t r i b u t e s t o 
a t a x - f r e e t r u s t fund on the e x e c u t i v e ' s b e h a l f . The c o r p o r ­
a t i o n can deduc t t h e s e c o n t r i b u t i o n s in t h e y e a r they a re 
made. Payments t o t h e e x e c u t i v e a r e d e f e r r e d , the p e r i o d 
of de fe rmen t depend ing on t he c o n d i t i o n s o f t he p l a n . I f 
t h e e x e c u t i v e d i e s b e f o r e r e c e i v i n g a l l t he p a y m e n t s , t h e 
company d i s t r i b u t e s a lump sum, t a x a b l e a t c a p i t a l g a i n s 
r a t e s , t o h i s b e n e f i c i a c y . I have t aken f o u r c o m b i n a t i o n s 
of d e f e r r a l p e r i o d s and payment s t r eams i n t o a c c o u n t : 
A f t e r f i v e y e a r s o f d e f e r r a l , t h e company d i s t r i b u t e s 
a lump cash sum, which i s t a x a b l e as o r d i n a r y i n c o m e . 
The company d i s t r i b u t e s f i v e annual c a s h i n s t a l l m e n t s , 
b e g i n n i n g f i v e y e a r s a f t e r d e f e r r a l ; o r d i n a r y t a x r a t e s 
a p p l y . 
The company d i s t r i b u t e s a lump c a s h sum in t h e f i r s t 
y e a r o f r e t i r e m e n t ; t he e x e c u t i v e pays c a p i t a l g a i n s as 
d e s c r i b e d in t h e g e n e r a l d e s c r i p t i o n o f t a x - f a v o r e d p l a n s . 
The company d i s t r i b u t e s 10 annual c a sh i n s t a l l m e n t s , 
b e g i n n i n g in t he f i r s t y e a r o f r e t i r e m e n t , which a re t a x e d 
as o r d i n a r y income when t h e e x e c u t i v e r e c e i v e s them. 
E q u i t y - b a s e d Compensa t ion 
P l a n s t h a t d e r i v e t h e i r v a l u e from p r i c e a p p r e c i a t i o n in 
s h a r e s o f t h e company ' s common s t o c k a r e s u b j e c t t o a v a r ­
i e t y o f t a x t r e a t m e n t s . I have c o n s i d e r e d t h r e e such p l a n s . 
Q u a l i f i e d S t o c k O p t i o n s : F a v o r a b l e t a x t r e a t m e n t i s 
o f f e r e d f o r s t o c k - o p t i o n p l a n s d e s i g n e d in a c c o r d a n c e w i th 
IRS r u l e s . P r i c e a p p r e c i a t i o n r e c e i v e s c a p i t a l - g a i n s t r e a t ­
ment f o r t he e x e c u t i v e i f he meets t h e h o i d i n g - p e r i o d 
r e q u i r e m e n t s . The g a i n e l ement may a l s o be s u b j e c t t o the 
s p e c i a l t a x on p r e f e r e n c e i t ems under t he Tax Reform A c t . 
Here I have assumed t h a t the e x e c u t i v e e x e r c i s e s h i s o p t i o n 
on i t s e x p i r a t i o n d a t e , a t t h e end o f a f i v e - y e a r h o l d i n g 
p e r i o d . 
N o n q u a l i f i e d S t o c k O p t i o n s : P r i c e a p p r e c i a t i o n ove r the 
o p t i o n p e r i o d i s t a x a b l e as o r d i n a r y income in t h e y e a r o f 
e x e r c i s e , and a c o r r e s p o n d i n g c o r p o r a t e d e d u c t i o n i s a l s o 
a l l o w e d . I have assumed t h a t t h e o p t i o n i s e x e r c i s e d ( a ) 
a t t he end o f t he f i f t h y e a r o f t he o p t i o n , a n d , a l t e r n a ­
t i v e l y , (b) a t t h e end o f t h e t e n t h y e a r o f t h e o p t i o n . 
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R e s t r i c t e d S t o c k P l a n s : Under p r i o r t a x l a w , d i s c o u n t e d 
s t o c k s o l d to the e x e c u t i v e wi th s i g n i f i c a n t r e s t r i c t i o n s 
a t t a c h e d was not t a x e d u n t i l t h e s e r e s t r i c t i o n s l a p s e d , 
and p r i c e a p p r e c i a t i o n d u r i n g t h e r e s t r i c t i o n p e r i o d q u a l i ­
f i e d f o r c a p i t a l - g a i n s t r e a t m e n t a t t h e p o i n t o f l a t e r 
s a l e . 
The Tax Reform A c t c o m p l e t e l y changed the t r e a t m e n t 
o f such p l a n s . The e x e c u t i v e i s now t a x e d as soon as h i s 
i n t e r e s t in t h e s t o c k becomes t r a n s f e r a b l e or n o n f o r f e i t ­
a b l e . The t a x i t s e l f i s based on t h e d i f f e r e n c e between 
the market v a l u e o f t he s h a r e s when t h e r e s t r i c t i o n s 
l a p s e and the v a l u e o f the s t o c k when o r i g i n a l l y awarded 
t o the e x e c u t i v e . * Under the new l a w , an employee r e c e i v ­
ing r e s t r i c t e d s t o c k i s g i v e n t he o p t i o n o f hav ing t h e 
v a l u e o f t h e r e s t r i c t e d s h a r e s t a x e d in t he y e a r the s t o c k 
i s r e c e i v e d , even though i t i s s u b j e c t t o s u b s t a n t i a l 
r e s t r i c t i o n s . I f he t a k e s t h i s o p t i o n , any subsequen t 
a p p r e c i a t i o n in t he p r i c e o f t h e s h a r e s would q u a l i f y f o r 
t he more f a v o r a b l e c a p i t a l - g a i n s t r e a t m e n t . 
In e i t h e r c a s e , t he c o r p o r a t i o n may deduc t an expense 
equal t o t h e amount t h e e x e c u t i v e r e p o r t s as i n c o m e , in 
the t a x y e a r he r e p o r t s i t . I have assumed a t w o - y e a r 
r e s t r i c t i o n p e r i o d , w i th t he usua l s t i p u l a t i o n t h a t t he 
r e s t r i c t i o n s l a p s e in t he even t o f t he e x e c u t i v e ' s d e a t h . 
A t ho rough a n a l y s i s o f t h i s change w r i t t e n a t t he 
t ime the a l t e r n a t e method was f i r s t p r o p o s e d , may be found 
in George W. H e t t e n h o u s e and W i l b u r G . L e w e l l e n , "The T a x a ­
t i o n o f R e s t r i c t e d S t o c k Compensa t ion P l a n s , " N a t i o n a l Tax 
J o u r n a l , September 1969, p . 168. 
APPENDIX C 
VARIABLE DEFINITIONS 
SEED=INITIALIZATION FOR THE RANDOM NUMBER GENERATOR. 
IAGE(EXEC)=INITIAL AGE OF THE EXECUTIVE. 
KAGE(EXEC,N)= ATTAINED AGE OF THE EXECUTIVE IN THE YEAR N. 
CASE=INDICATES THE FUNDING METHOD USED TO GENERATE THE BENEFITS. 
FACE(EXEC)= FACE AMOUNT OF THE POLICY USED TO INSURE THE EXECUTIVE. 
PRLIFE(EXEC,N)= LIFE PREMIUM PAID BY THE FIRM FOR THE EXECUTIVE IN THE YEAR. 
PRDIS(EXEC,N)= DISABILITY INCOME PREMIUM PAID IN THE YEAR N FOR THE EXECUTIVE. 
NDEAT(EXEC )= YEAR WHEN THE EXECUTIVE DIED. 
DB(EXEC,N)= DEATH BENEFITS THAT THE FIRM RECEIVES IN CASE OF EXECUTIVE'S DEATH. 
CF(EXEC,N)= CASH FLOW THAT THE EXECUTIVE GENERATES IN THE PERIOD N. 
PW(EXEC,N)= PRESENT VALUE OF THE CASH FLOW GENERATED BY THE EXECUTIVE IN THE YEAR 
TCF(N)= TOTAL CASH FLOW FOR THE PERIOD N. 
TPW(N)= TOTAL PRESENT VALUE FOR THE PERIOD N. 
CV(EXEC)= CASH VALUE OF THE PERMANENT POLICY CONSIDERING $1.OOO,OOO.FACE AMOUNT. 
ND(EXEC)= YEAR IN WHICH THE EXECUTIVE BECOMES DISABLE. 




PROGhAM_ INSURE (C A T A , C t TPU T , T AP E 5-0 AT A , T APE 6 = C U P I T> 
INSURE "IS f "PRC GRAMI ~TI-AT" GIVES IFOR EACH YEAR OF 
SIMJLATICN THE C C N O m o U 
CF "E AC H eXECuTlVE'TN *" GI V'EV " G R W £ , Th t CASH FLOWS 
THAT HE GENERATES AND 
THE TOTAL CASf-' FLC.WFCR " H t F I R r * CONSIDERING ALL THE 
EXECUTIVE'S GROUP. 
IT ALSO GIVES AT THE END CF THE SIMILATICN fERIQC THE 
_TOJ_AL FRE_SEMT N/ALUE 
CF 7 HE ~FL NC ING TZ T H C C USE X TO" GENERATE THE CASH 
REQUIRED TO FAY THE 
FITS'OFFEREJ'FCK CIFF ERENT VALUES OF INTEREST RATE. 
DIMENSION KAGE<50,5C),SALAR\r(i0 0a),STATUS(5G,50), 
I AGE € 1C C > 
DIME NS ION CF( 5C ,50J ,F*> (5Q t5lil , P ft L IFE < 5 Q , 5 C i ,FRL (50, 50) 
0IMENSICN NOE At 11 0 (T> , CC V (1 CC),JL(5),NC(1CC> 
DIMENSIGN FRO IS(50,5GI.PRC(50,50) ,Db (50,50) .PAGE (10u) , C(iac) 
DIMENSION TOTLfM5),CV(50),CINC <5C,501 
DIME NSION T P W (1 i 0),T C F(10 C) , F A C E(10 G) 
INTEGER FLAG,STATUS,C*S£,ET1ME,TIME,DIS, fc.XEC.SEED 
CAT A" SEE! C7 1111/ " 
CALL RANSET (SEEC) 
Vi RI f E (6,679) S E E D 
FORMAT (If- l,/5fl X ,*StECt vM=* ,1IIG/ ) 
CAT A CVY 6*7 66 7 ., 9346 76. "t 445 120. , 81 32 8 C ., 7 56549. , 
899487.,632024. , 
4115 5l.~, 7i6097 ,8461"3 5 . 6 32 024 . , 10 82293. , 1043ii9 1 . • 
647667 .,613260^, 
934376.,659487.,75t549. ,C3^g7e. ,9 70 849 ., 112C 229 . , 
6_84157 ., 1120_22i.JL 
4115 51., 736097 ., 1120 2£9.,69 9 4 8 7 1 1 2 0 229.193487 6 ., 
721164 .,6119C 2 
CAT A K AGE/4 8,3 6,"54, 4 3 ,45,39 »4 HIT-'4 4,4 2 ,41,24,3 5 ,48, 
43,38,29,45 ,38 
,37, 33",<4 7 , 3 3, 5 5 , 44 , 32, 3 9", 3 3 , 38, 46 ,49, 2469*0/ 
DATA SALARY/iC5_CflO.,lCOOCG.,7 5O0O. L6 5QOO. ,32500 . , 
36 COO. ,32 QUO . , 
3750 C.t 
324 1 C • , 3 39 25. ,'42GC(f. , 45 f» 0 6". ,3 4 0 Q 0 . , 40 C 0 G . , 4 C 0 0 0 . • 
3800 0. , 4 7 C C C , 
3650 0 . ,4 CuCC. , 
38 0QG.,3Eo0 3.,2e0J0.,A50CC.,44 0CG.,3 750C.,55CJ0., 
5 7 5 0 0. ,4000 C ., 
330 0 0 , , 350 CO. , 35 0 0 1-. ,69*0 ,0/ 
DATA FACE/11)23 750 .,97 50 0 0 . , 731 250 ., 63375fc, , 1625 00., 
18GJGG .,160CC0. 
,18 750 0. , 
i62 3UQ., 169 62 5 .,21CCCU,<:97C0^.,l79CCe.,20G0ti0., 
2000 03.•190 CC0. , 
97 
•310200., 
•i.825 GQ .» 2 0 GOO 0 .»1S 0 G i i. ,ieOGOC.fieGGCC.,297Cao.. 
* 22 00 . • 137 5 CO . , 
•3fab3Q0.f 
» 37^50 0. ,2C&0CC.ti65LC0..17S0CG.*175PC0.t69*'J.n/ ~<t33 CO 1<«3 J = l,<* 
1V3 TOTLPW (J)=G. 
i.32 REA D (5 ,ti ) L A SE 
_ a _ FORMATUIi) W R I T E ( 6 t 2 34<tlCASE 
33<»4 FORMATC/50X** CAS£=*,1I1/J 
N = l 
EXEC-u 
1 EXEC-EXEC+l 
IF(EXEC.GT.3i) GC TC 75 
IFCN.GT". 1 ) GO TC 2UQC 
IAGE(EXEC)=KAGE(EXEC .1) 
IFCCASE.tG.i.Cfc.CASt.tQ.21 GC TC 301 
IF(CASE . HQ .33GC TC etc 
IF I C A S E . EG GC TC c C1 
IFCCASE.fcQ.5) GC TC iC9 
"GO TC 3C1 
309 F L A G = 1 
GO T C 3C1 
2t2 FACc(EXEC)=FAC£(£XtC)MC.5) 
301 C O N T I N U E 
_RM=rtAhF(hCNO) 
CALL MCRT A L ( I ACE (C X E L ) . K A G E < £ X E C » M • F h CR T ) 
PM=F*CRT 
1F ( R f/i • L E .FrMGC TC lQC 
R I R- h A NF (MCNC) 
R O = R A N F IhONOJ 
CALL CI3A£(KAGE(EXECfH• R L » K R ) 
LKR=KR 
_ I F (L K R . E C . 2 ) G C TC 2QC 
IF (KAGECEXECtN)»GT.c^lGO TC 70 0 
SCO STARS ( E X E C . N ) = 3 
IF(FLAG.EU.l)GC TC 30i 
filO_ CALL. L I F E F R < N , C A S E , I A G E ( E X E C ) , K A G E ( L X E C » N > . 
S A L A R Y (EXEC ) , F A C E ( L X E C ) 
* , P R L ( E X E C * M > 
PRL.IFE (EXEC,NI=PRL ( E X E C N ) 
CALL Q I S A P R ( I A C E ( E X E C ) t S A L A R Y ( E X E C ) ,N .£XLC.fRC(E X C C , N ) * . 
* G I N L (EXEC » M ) 
FROIS(EXEC•N)= F K0 < £ XE C•N ) 
F=C, 
CF ( E X E C , N ) = F- f R L IF £ it X E'CYN I -PR D IS (EXE C . N) 




C A L L D E A T 8 £(I A G E IE X EC)t K A G E <EXEC,MtCASE,FACtlEXEC) , 
* _3EBENj 
IF ("C'AS E . E Q . 3I G C'fC 111" 
IFCCASE.EG.l.CR.CASE.EQ.2.CR.CASE.EQ.<4)GL TC 118 
li"8' CONTINUE 
DBCEXECtM = DEEEN 
GO fC IPS 
111 _ oaCEXEC, M = (. 5)*0E8EN 
CONTINUE " " " 
10 9 CALL R£TCtA(KACE ( E X £ C »N ) , S 1 A TI i> 1 £ X £ C , N ) , SALAfcYC EXEC) , 
* N,NDEAT(EXEC) 
•tCOMF.KCCMF* 
"C('£XE~C) = CCMP 
IFCFLAG.EQ.ilGC TC 115 
TT£ CTTexeCTFJ ' ^ U B l F x T Z7FTJ - ~ ( . F z T * C i r x £C) 
GC TO 1 
115 OBCEXEC,N)=0. 
GO TC 116 
303 CF( EXEC, M = 0V " 
G_0_ TC U 
IT ~ FLAG = 0 ' " ~ 
GQ_TO 1 
2"(T0 " MA G £ (£ XEC) = K A G E (EXE C , N ) 
NO(£ X E Ci= N 
RMT=KANF "CMC no" V 
CALL MORTAL (I A G E_(E X £ C ) ,KAGt<EX£C,N),FNCRT) 
P M = F K C R T " " 
IFCRMl.LT.FMJ GO TC K O 
GC TC 232 
233 CALL RECCVTCKAGE(EXEC,N) ffcTF,TINE ,DIS) 
RTI ME= TI I* E 
IFCRTIflE.bT.**) GC TC 599 
STATUS (£ X L C,N ) = 2 
_ _ GO TC 6C0 
599 "STAfLS (LXEC,N)=1 
GO TO 6L-C 
ECO" "iFCKAGECEXECf N) .GT'.fc*) GC TC 700 
CAUL LIFtFR<N,CAS£,IAtE(EXtL> , K AGE ( E X E C , N) , 
" * SALARY(E X EC )",FACE(EXE C) 
* ,PRL ( c X t C N H 
PRLIFE <EXECtN) = (.75)*FRLCEXEC»N) 
CALL 0 ISAPR (IACt(EXEC I,SALARY(EXEC) ,N, EXEC, fRD(EXEC ,N) 
*_0IN_G(JXEC,N)) 
FRO IS (EX EC , N) = (.5 ) *PRC(EXEC ,N) 
IFCFLAG.£Q.i) GC TC 2C7 
IF((KAGE(EXEC, N)-MAG z <£XEC)).LT.l) GC TO 3C<i 
IFCSTATUS (EXEC ,N» .EG.1) GC TO 3 n5 
IF (STATUS (EXEC,N> .EG . 2) GC TC 310 
99 
C U N T I N U E I F ( C M - N Q ( E X E C ) ) . G T . ( R T I M E - i ) ) G O T C 9 0 0 R M _ 2 - R A N F ( N C N G ) C A L L M O R T A L ( I A G E ( E X E C ) » K A G E ( E X E C , N > , F P C R T ) P M 2 - F M C R T I F ( R M 2 . L T . P M 2 ) G C T C 1 0 0 S T A T U S ( E X E C , N ) = 2 G O T O 3 0 5 I F J S T A T U S ( £ X E C _ , N ) . E Q . 1 ) G C T O 3 C 8 I F ( S T A T U S ( E X E C " » N ) . E G . 2 ) G C T O 3 1 1 C O N T I N U E I F C ( N - N D ( E X E C ) 1 . G T . ( R T I M E - 1 > ) G C T o 9 0 0 R M 3 = R A N F I M C N O ) C A L L M O R T A L ( I A C E ( t X € C ) » K A G E < E X E C , N ) , F M C R T ) _ I F ( R I < 3 . L T . F N , C R T ) G C T C I O C S T A T U S ( E X E C t N ) ' = 2 G O T C 3 0 f i Z = 0 . C F ( E X E C , M - Z - ( . 5 2 ) * C I N C ( E X E C , N ) G O T C 1 C f l E X £ C , M = r < F K L I F E ( £ x E C , N _ M P R D I S ( E X E C , N ) l 
g u r o i C F ( E X E C , N ) = Q . G O T O 1 s t a t u s ( e > e c , n > = 0 c a l l r e t c e a « a g e ( e x e c . n i V s t a t u s ( e x e c , n > . s a l a r y ( e x e c ) » U l N Q E A T ( J X E _ C ) * . C O M ? ' , K C C f l F ) N C O _ M F = K C C M F C ( E X £ C > = C O K P z = n . G F ( E X c C N ) = Z - C ( E X E C ) * ( • 5 2 ) G U T O 1 _ C F C E X E C , n T - O . " G O T O _ 1 S T A T U S ( E X E C , N ) = 4 C A L L R E T C E A ( K A G E ( E X E C ^ , N ) _ , S T A T U S ( £ X E C , N ) , S A L A R Y ( £ X E C ) N , N C E A T ( E X E C ) , C O M f , K C C M F ) N C O M F = K C C M F " " ~ " " " " " C ( E X E C ) = C C r > P I F ( K A G E ( E X E C , N ) . E G . 6 5 ) G C T C 7 6 i F _ ( j < _ A G E ( E X £ C , N ) . G T . e 5 ) G O T C 7 7 _ Z - Q . C F _ ( E X £ C , N ) = Z - C ( E X E C ) * ( . 5 2 ) G O T C 1 " " " I F C C A S E . E G . 5 ) G C T C 7 7 I F ( C A S E . E G . i ) G C T C 7 7 I F ( C A S E . E Q . 3 ) G C T C 7 7 I F ( C A S E . E Q . 2 . C R . C A S t . E Q . 4 ) G C T O 7 8 
1 00 
76 CONTINUE 
CC V (EX EC)=FACE <EXEC M CV(EXEC)/lC0C00 n. 
CFC£J(EC»K)=CCW_I_EXEC_)- ( . 52jT»C IE XEC) 
go f o T ™ " " " " " 
75 exEc-n 
G C T C 1 0 G G 
ICOO CONTINUE 
" ~ C 1=3.0 
_CJFOUR=.Pm 
~ ~ " " GO 9595 M = i , ' V ~ 
OL(MI) = 1 
Ci=CI*CFCUR 
FACT=(1«-CI>**(-N) 
DC 15 1=1.21 
fW(I ,N)=CF<I,M'FACT 
15 C C N T I M E " 
su^ = o. 
CC 25 1=1,31 




14 2 TCTLFW (IN T fi S T ) = T C T L P h < 1N T F S T) • T F W (Nl 
AOUM=0. 
CO 17 1-1,31 
ACJM = ACUH-CF< I ,N) 
17 _ CONTINUE 
TCF( N ) =AC LI* 
ARIT£(6,240)N,N,TCF(N),CI,N,TPW<N> 
ckl FORMAT (35X,*N=* ,112,1CX, •TCF<•I 2•)=*,1F13.3,1CX , * C I = » . 
* F k. 2 ,1 0 X , 
**TP W <*Ic* ) F 13 .3 ) 
"E595 CONTINUE 
N = N«-l 
WRITE C&C6) 
FORMAT (/ ) 
00 5 5 1=1,31 
KAGE (I,IVL)~IAGE (I) + N- 1 
5 5_ _ jCCNTINUc 
" " G O TC 1 
2JD00_ CONTINUE 
" IFIN.GT. ̂ 6)GC TC SS^c 
IF1CASE.EQ.5) GC TC 557 
558 IFISTATUS (EXEC , (N - 1 ) ) • £ Q • G) GC TO 413 
IF(STATUS(EXEC , (N-l) >.EQ.1>_ GU TO 60? 
IF IS TAT US (£ XE C , (N - 1)1. E Q . 2 ) GO f C *6QC 
IfISTATUS<EXEC , (N-l ) )_ .EQ.3K-0 TC 301 
" GO TC 70C 
557 FLAG=1 
GO TC 55 6 
1 0 1 
] W w P l t ' < 6 % 3 ) ( U t R S T , T C T L P W < I N T R S T I , I N T R S T = i , 4 ) c 5 F O R M A T l / / . 5 0 X . » T C T L F > I * 1 1 * > = » . i F i 5 . 3 > 
4 5 1 C O N T I N U E I F ( C A S E . N E . 5 ) G C T O U z Z 5 7 6 i T O P E N 3 
1 0 2 
s u b r o u t i n e m o r t a l < a , e , f m c r t > c h u r t a l i s a s l e r c u t l k t u s e c t c g e t t h e f p c 3 a e i l 1 t y o f C _ 0 L A T H AT C " A " G i v e N A G E , T H l b N U M E E R f S C A L L E D F M C R T . I N T E G E R A , E G I 1 E N S I C N Q U 0 C J , C 6 < 1 C C ) , C 1 U O i i > , C 2 < l u Q > , D 3 ( i U 0 > , * J 4 ( l Q 0 ) , C 5 < i C 0 > " C A T A C l / 2 4 * a . C , . 9 2 , 1 . 1 8 . 1 . 5 0 , 1 . 7 4 , 1 . 9 9 , 2 , 2 7 , 2 . 6 1 , 2 . 9 4 , * 3 . 3 4 , 
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• 205424.C3,20?624 . 8 7 ,2C6246,54 , 2U6159.£4,207C72•35, 
• 207486.50/ 
1 1 4 
DATA AAt.Z/190C68.4,19C14C.62,i902i8.5e,19G3CG.3«, 
• 19G387.92, 
•19U4j9.2C,19u 574.54,a9Ob72. 64,1 9O7a2.22,.i.9069e.7n, 
• "191022.79, "~ 
•19116 2.23,1912 1 8. 99,19149 2.C9,191690.22,191931. 85, 
• 192221.27, 
•192606 .1 2 , 193 0 70 . 3 0 , 1 936 3 4 .C6 , 194227. 27,195 160. 94, 
• 195551.26, 
•195942.36,196224.25, 196726.92,197120.37,197 514.61/ 
C AT A AAF1/310 3 17 . 88 , 3 10 44 5 . 11 ,310578 . 60, 310 721. 46 , 
• 31u870.61, 
•311C26.C5, 3111 87 .78, 311365.16 , 311555.C9,311 757, 6 0 , 
• 311985.18, 
•212241. 0 1 , 212 5 25 . 15, 212847.C5, 3 13241. 24, 313729. 89, 
• 314341.67, 
•3x5399.2 3 , 3 16i19.32,21 715C. 67, 3 185il. 25 , 219148. 27, 
• 319786.57, 
•320 42c .14,321G C66 .99 ,22 17C9.12 ,22Z3 52 .54/ 
C AT A AAK 1/182 594.90,162698.98,182810.43,i«2929. 25, 
• 183062.79, 
M 8 3 2 1 2 .9 0 , 183 3J9. 6 3U 1 63 5 6 8 . 51, 1J3 7 9 9 . 60 ,184 0 86. 5 3 , 
• 18 44 4^". 5 0 , ' 
•1 84 890 .CI, 185429 . 89, 166092 . 73 ,1 C6892.^7,1872 65. 86 , 
• 187640.39, 
•188015.67 ,188391. 70, 168 768.48,189146.?2/ 
DATA A Ah 2/2 00 C72.CO,2 CO 148.C3,2 CO 2 30 .09, 200216. 19, 
• 23G408.22, 
• 2 3 J 50 V . 5 2 , 2 00 6 C 4 7 7 &\ct'Z7Q<a . iQ , 2 C 0 8 2 3 . 5 0 , 2 0 0 9 4 b. 0 0 , 
• 2 310 76.62, 
•201223 .40 ,2ul 2 8"8. "41,2015 71 .67, 2 01 779 . 29, 202C 22. 5 3, 
• 2Q2348.7C, 
•2J2743 .2c , 2 03 2 31.8 9,2C3825 .33,204555.C3,2C5432. 57, 
_̂  2u_5_8_4_3._43JL 
•206 2 55 .12 ,206667. 6 TTTTfTtW. $6, 2"C7495 . i3, 2 C7911'. 1 2/ 
OAT A AAD/ 19 00 64.6C19C133.0Z,190205.27,190263.26, 
•"" U 0 365 . 0 8 ," "" 
•190 4 52 • 65, 190544 ._0 6^190 6 3 9. 3 4, 1̂ 90 73 8 .47,190647. 19, 
• 19C963.61, "" 
•1910 87.73 ,191 ZZ7.23,151384.03, 191558. 19, 191755. 50, 
• 191997".Tl ,~ 
•19229 6 .63 ,192671 .6G,19313 5,94 ,193 699.9 0, 194293. 35, 
• 19 52 27.29, ' " 
•195617.75,196OC8.9 8,1964 01.UO,196793.60,197187.39, 
• 1975 81.77/ 
CAT_A___A A A 1/180 0 43 . 60 ,1 60099 .Ci ,18G151 .z 4,18C2C 8. 89, 
"•~18027u .16, " 
*180 3_3 5_.U6,18C4C2. 59, 160 477 . 55 , 1 80 555. 16, 1806 28. 31 , 
• 180724.92, 
•180^815 .2 6 ,180 919.31,1 61u 12.42 , 181122 . 64 , 181 240. 5 7 , 






"OAT A AAM/18G1C9.8C, 
• J.8G670 .59 , 
•180 8 56.68,1810 64.56 
• 182690.57, 
"•183344.6C, 184121. 15 
• 185608.64, 
•185 9 79 . 84 , 186 2 51 . 6 -J 
DATA AAA2/297 C € 0.19 
• 29 7445 .77 , 
•927552 .8 5 ,297 6 65 . 92 
• ""2 98196 .12 , 
•293345.21,298510.35 
• 299265.25, 
•299510.64,299 7 e 3•20 
• 301525.66, 
•_2Q2252 .32, 3 U3124.91 
• "316748.56, 









• 366 8 49 .78 , 
• 366981 . 65 , 3 67121 .30 
3 6 77 75 . 217 
•3o7959 .1C,368 15C. 4* 
• 3 65 0 93.8G, 
•369396 .46 ,369 722 . 61 
• 371881.64, 
•_3_72 7 77 r8 6 , 3 73 6 66 . 39 
•* 3 7 8323.22, " 
•379079 .8 7 ,3 79 836 . w3 
DATA AAF2/381 6 84 . C, 
• 58 32 20.66, 
•383818.49,384566.93 
*_ 389668.01, 






1 £1873.92, 182103.09, 182287. 17 





2 9 716 2.37, 297249. 55, 2972^4. 67 
2 9 77 8 7 . 96 , 2 9 791 6 . C1, 2 98 C 5 2 . 0 5 
29867C.50,29e852.65,299046.94 
2C0091.98,3CT47y.C9,30092c.82 
2£422 C. 13 , 3 05525 . 24,3G6126. 2 5 
2C859 2 . 73 , 3 ̂ 9209 .92/ 
1677 98.28,187912.84,168 034. 98 
1 68652.18, 168929. 83, 189224. 56 
19ice 7. 79 , 192108. 41, 152492. 63 
194037.19,194425.26/ 
3 6650 1 . 50, 3 6660 7 . 78,3 66725 . 0 9 
3 6 727 1 . 62 ,3 67429 . 74, 367598. 76 
26 836C. 28, 368584.98,3 68624. 56 
 7 0li2.44,37u579.78,.>7il57.ea 
2 752 O H . 83, 37 6814. 4 6 , c 77566. 0 9 
3eC59 7 . 71 , 3 61358.90/ 
61996 .96,282244.60, 382736.41 , 
3 654 9 3. 74,3 86 619 . 38, 388GC3. 4 8 
39201 0 .70 ,3 52 794 . 7 2,3935 60 . 31 , 
CCllC.0 2, 200168.05,21C232 .IC, 
2C0530.61,2CQ616.64,2007 09.12, 
116 
*2Q0905.87,201010,34,2C1124.92 ,20124 7 .60,201278.41, 
* 20 1525 .42, 
+ 2 U6 9U.6 7, 2 018 7 4 . 2 1 , 2 C 2 0 8 2 ._14 , 2J) 2 2 3 6 . 76,2 C 2652. 4 1 , 




DATA A At 4 / 165 0 59 . 40, 16512 2 . 1 2 , 165189. 82,165*60 . 8 5 , 
J.6 53 36 .87, 
165-. 16 .2 4 V1 65 4" 9 8 . 5 *i, 1 6~5 5 8~5~. C,165679.2 9,1G576C.45, 
165888.21, 
^660 09 . 31 , 166145.4 3, 166256.63,1 66 46 7 . 91, 16 66 77. 66, 
166937,68, 
167263.21 ,167666. 2 i , 1 68155. 90 , 1 68 757. 90, 169*81. 8 7, 
16582C .83, 
170 16 0 .47 , 17 61 C 0 • 79 , 17 6 841. 80 , 17 1183 ,48, 171525 . 85/ 
CATA eeb/1000 QCO. , 1CCC00C., 10 042 33. ,1009215. ,10 14945. 
10 21394 . , '"" 
1028566., 
10 364 55 . , 104502 0 . , 10"5* 2 81 , i06 90 71 * 108 189^,109664 8,, 
1 1 1 3 3 0 6 , , 
1 1 3 1 7 6 3 . , " 
U5_212_8_« ,J. 174 329 . , 119 I!3 C 5 . , 1224092. , 1251640 . , 
12 8380C.2, 
131596 0̂  4,1 34 812C,6,128026(3 ,8 ,141^441 , , 144 8288, 7 1 , 
1484126,43, 
15J.9_58 4._14,i5J58 21_.8 6 ,15916 79 , 5 7, 1627257.28,16633 75 , / 
IA f "A 8B A / 1 0 0 0 0 C C \ \ 10 C COO C ,10 042 28. ,1C09232. ,10 i 4962, 
1 G 2 1 4 1 6 . , 
x">2856 8, , 
1 336421, ,1C445 7 1 . , 1 0 5 4 1 8 7 , , 1068802,,IC81542 , ,1096258, 
1 1 1 2 8 7 4 , , 
1J1 3 7 7 , , 
11516 61*. V i i 73 643. , 1197813 . , 1223 6 ? 8. ,1251110 . , 
1263155,2 ,1315208,4 
, 1347257 . 6C, l 2 752 C 6 . 6 ,141 12 56 . , 14 4824 7 .75 ,148513 9 .5 , 
1522031.25, 
155 892 3. ,1595 8 1M , 7 5 , I t 3 2 7 1 6 .5 , 1 669598.25, 17C649 0 . / 
0 AT_A tJBC/1 GOO uCC • , 10CC0 0G.,10G 4205. ,10u9178. ,10 14 894. 
10 2135 2'.", 
1028549., 
103 645 0. ,1045u48 . , 1G 5 43 1 2 . , 10 6 9297 . , 1C82165 . , 13 96967 . 
1 1 1 3 6 2 8 . , 
11321697," 
115 252 2 . , 1 1 74 7 2 4 . , 1 1 5 6 7 2 7 , , 1 2 2 4 5 J 7 . , 1 2 5 2 1 4 4 . , 
1284222.6 ,12 i66o2.2 , 
1 34 3882 .^8,1 28 1162 .4 ,1*13442 . , 1447 854.5,1482267. , 
1 5 1 6 6 7 9 . 5 , 
1551092 . , 15855C4 ,5 ,1619917 . / 
CATA BBO/ldaoCCC..lGCCOCC.,IOC 4236,,1009454 , ,10 15232 , 
1U21956. , 
117 
• 1029212. , 
•103 72 7 5 . , 1 0 4 6 1 5 0 . , 1 C 5 5631 . , 10 7 1 13C. , 1C84285 . , 1 * 99434. 
• 1 1 1 6 5 0 1 . , 
1 1 3 5 4 4 2 . , 
115 6256 . , 1178 9 2 * . , 1 2 C 2 4 6 6 . , 1 2 2 9 8 * 2 . , 1 2 5 8 L 8 4 . , 
1291122 . 4 , 1 2241 61 . 6 , 
257199. 2,1290 2 2 7 . 6 , 1 4 2 3 2 7 6 . , 1 4 5 2 6 3 2 . , 1*82994. , 
• 1514352 . , 1544712 . / 
OAT A a a c / l C O u 0_Q0. , l u C COO 0 . , 10 G4 40 2 . , 100 958 3 . , 10 1 5531 . 
• " 10 2 2 232 . , 
• 1 0 2 9 6 3 9 . , 
•1U3777 6 . , 10*6 6 2 4 . , 105 618 8 . ,10 71 9* C . , I C 8 5 2 4 8 . ,110 0544. 
• 1 1 1 7 7 b 2 . , 
•1368 80 0 . , 
•115 7 9 2 5 . , 1180 85 7_. , 1205 64 5 . , 12 3 2 3 1 7 . , 1261 6 3 2 . , 1293 314. 
• " " 1325 796 . , " 
•1358278 . ,1390 7 6 0 . , 1 4 2 0 0 9 4 . 2 5 , 1 4 4 9 4 2 8 . 5 , 1 4 7 8 7 6 2 . , 
• 1 5 0 8 0 9 7 . / 
CATA 8BF/1C0CG C C . , 1 0 G C O O C . , 1 0 0 4 4 5 6 . , 1 C 0 96 99 . , 1 J 1569 3 . 
• 1 0 2 2 4 3 5 . , 
• 1 0 2 9 9 2 3 . , 
» 1 .J38150. ,1047091 . , 10 5 6735 . , 1072734 . ,1186179 . ,110 1633. 
• 11190 2 8 . , 
1 1 3 8 3 3 3 . , 
1x5 9 5 7 8 . , 1162 7 5 1 . , I c O 7 8 G G . , 1 2 3 4 7 8 1 . , 1 2 6 3 5 7 9 . , 
1295478 .67 ,1227378 .23 
,13 592 78 . ,l_38 74 87_.5_,r4i5 6 9 7 . , 1442 90 6 , 5 ,14 72116 . / 
DATA 6813/1 0 DOG C C . ,10 I f O O T . , 1C G 4 ~ 61 8 . , i C10 C 44 . , 10 16291. 
14 23329. , 
1031134. , 
1 J 3 J 6 9 5 . , 1 C 4 9 G 2 4 . , 1 1 5 9 1 1 2 . , 1 0 7 5 8 9 2 . , 1 C 8 9 8 7 9 . , 1 1 0 5 8 5 4 . 
1123 8 3 4 . , 
1143765. , 
1165664. , 1 1 8 9 4 8 9 . , 1 2 1 5 2 3 H , , 1 2 4 2 8 7 9 . , 1272432 . ,130 2947. 
_ _ 1 J 2 9 7 2 8 . , 
1 3 5 5 5 0 9 . , i 2 8 1 2 9 C . , 1 4 C 7 0 7 1 . / 
M T A B B H / 1 C Q 0 G C 0 . , 1 0 C C Q O O . , 1 0 0 * 7 3 5 . , 1 CIO3C9 . , 1 0 1 6 7 3 1 . 1 0 23 9 7 3 . , 
Iu32 0 0 6 . , 
1Q4085 2 . , T 0 50 4e5 . ,1C6 08~99 ."."10 78189 . , l C 9 2 5 8 9 . , l i 0 8971. 
1 1 2 7 3 3 1 . , 
1 1 4 7 6 6 6 . , 
116 9 9 5 C . , 1 1 9 4 2 C 4 . , 1 2 2 0 3 4 2 . , 12 4 8 4 4 6 . , 1 2 7 8 4 0 5 . , 1 3 1 1 5 7 7 . 
1 3 4 4 7 4 9 . , 
1 3 7 7 9 2 1 . , 1 4 1 1 7 5 9 . / 
CAT A G B I / 1 0 0 C G C C . , i G C C a G 0 " . ,10 0 4 836. ,1010 555 . , I C 17132 . 
1 0 2 4 5 7 1 . , 
1 0 3 2 8 5 4 . , 
1041960. , 1051876 . , 1 0 6 2 5 9 7 . , 1 G 8 0 4 3 C . , 1 C 9 5 1 9 9 . , 1 1 1 1 9 5 7 . 
1 1 3 0 7 5 1 . , 
1 1 8 
_ • 1 1 5 1 4 6 6 . , • 1 1 7 4 1 7 0 . , 1 1 9 8 8 1 2 • , i 2 2 5 3 8 7 " . , 1 2 5 ~ 3 8 8 7 . ' , 1 2 8 * 2 9 6 . , 1 3 1 7 U 8 1 . , • 1 3 4 9 8 6 6 . , " • T 3 8 T 4 3 3 . 5 G / D A T A B a j / l Q Q G C C ^ , 1 < H C O C O . , 1 0 0 4 9 5 3 . , i £ l o 8 0 3 . , 1 0 1 7 5 4 4 . , • 1 0 2 5 1 8 4 . , • 1 0 3 3 6 7 9 . , • i y * 3 0 3 5 . , 1 0 5 3 2 2 4 , , 1 0 6 * 2 5 7 . , 1 0 8 2 6 0 7 . , 1 0 9 7 7 1 8 . , 1 1 1 4 8 8 4 . , l i . 3 4 0 3 8 . _ , " • l i 5 ' 5 i " 4 7 . V • 1 1 7 8 2 1 7 . , 1 2 0 3 2 2 6 . , 1 2 3 £ _ 1 8 6 . , 1 2 5 9 1 1 4 . , 1 2 9 * C 2 7 . , 1 3 0 6 4 2 8 . , • 1 3 2 2 8 2 9 . / D A T A B B K / 1 C 0 0 C C O . , 1 G Q C 0 Q 0 . , 1 0 0 5 0 3 7 . , l C l l i . 1 7 . , 1 3 1 7 9 0 7 . , • 1 3 2 5 7 1 2 . , J * l 3 3 4 4 2 6 . , _ • 1 0 4 4 0 2 2 . , i f l 5 4 4 T r . " , T i T 6 " ! T 2 4 1 . , 1 0 8 4 6 4 8 . , 1 1 0 0 1 9 1 . , 1 1 1 7 6 9 9 . , • 1 1 3 7 2 0 1 . , • 1 1 5 8 6 6 8 . , * l 8 2 i . 3 6 . , 1 2 C 7 5 1 C . _ , 1 2 3 4 9 1 2 . , 1 2 6 4 2 2 2 . , 1 2 9 5 5 3 2 . , 1 3 3 1 7 0 3 . 2 / 0 A T A 8 e l / 1 C 0 0 0 C O . , 1 C C C 0 0 . , I C O 5 1 0 0 . . 1 0 1 1 1 4 4 . , 1 0 1 8 1 2 8 . , • J . 0 2 6 0 3 6 . , ' • 1 0 3 4 8 5 7 . " , " " " " " • 1 0 4 4 5 8 0 . , 1 0 5 5 1 9 8 . , 1 0 6 6 7 0 3 . , 1 0 8 5 5 1 7 . , 1 1 0 1 7 * 6 . , i l l 9 5 4 7 . , • " 1 1 3 9 3 7 2 . , • 1 1 6 1 2 4 3 . , • 1 1 8 5 1 2 7 . , 1 2 1 1 0 2 5 . , ^ 2 2 8 8 9 2 . , 1 2 6 8 7 9 7 . , 1 2 0 0 7 3 2 . / [ J A T A B B M / 1 C 0 O 0 _ G O _ . , 1 0 C C 0 0 0 _ . , 1 0 0 5 1 5 2 . , 1 4 1 1 2 7 5 . , l " 1 1 8 3 5 7 . , • ' 1 0 2 6 3 V 5 . , " • 1 0 3 5 2 0 7 . , • 1 0 4 5 1 7 1 . , 1 0 5 5 9 4 9 . , 1 C 6 7 b 3 7 . , 1 0 8 7 2 1 8 . , 1 1 0 3 2 4 8 . , 1 1 2 1 3 6 5 . , • 1 1 4 1 5 7 9 . , • 1 1 6 3 8 1 9 . , • 1 1 8 8 1 2 J U , 1 2 1 4 4 8 8 . , 1 2 4 2 8 7 9 . , 1 2 7 3 2 5 1 . / " " L A T A B B N / 1 C 0 G C G i J • , 1 0 C C 6 C O " . , 1 0 0 5 1 9 2 . , 1 £ 1 1 3 7 5 . , x 3 1 8 5 3 3 . , • H 2 6 6 3 7 . , • 1 0 3 5 6 9 4 . , • 1 0 4 5 6 7 7 . , l u 5 6 6 1 2 . , 1 0 6 6 4 5 5 . , 1 0 8 8 * 0 2 . , 1 1 0 4 7 1 1 . , ^ 1 2 2 0 9 7 . , • 1 1 4 3 6 3 2 . , • 1 1 6 6 2 4 2 . , • 1 1 9 0 ' 5 5 " 1 . , 1 2 1 7 7 8 4 . , 1 2 4 6 7 3 4 . / C A T A d B C / 1 C 0 0 C C C . , 1 0 C C O 0 0 . , 1 0 0 5 2 4 5 . , 1 G 1 1 4 8 8 . , 1 0 1 8 7 2 1 . , • 1 0 2 6 9 1 8 . , • 1 0 3 6 0 7 1 . , • 1 j 4 6 2 3 0 . , 1 C 5 7 2 7 C • , 1 0 6 9 2 8 8 . , 1 0 8 9 5 8 5 . , 1 1 0 6 1 2 1 . , 1 1 2 4 8 1 8 . , • _ 1 1 4 5 6 7 6 . , • 1 1 6 8 6 7 7 . , " " " • J J L 9 J 8 1 1 . , 1 2 2 1 1 1 1 . / G A T A B S P / I G O O O C C . , l H C l 0 G C . , l C G 5 5 8 9 . , l G i 2 5 4 3 . , 1 0 2 C 8 b 4 . , • _ 1 0 , 3 0 5 2 0 . , • 1 0 4 1 5 1 7 . , 
1 1 9 
•1053830. ,1067469 .,1082^26.,1106994.,1127032./ 
DATA eeG/lOOGGCC.,1cCCCCC . , 1005 64 8.,1012 7 63.,lu 21214., 
_ • i • J 2 1 2 8 7 . , 
•1J426 7 0. , 
•l'j55472.,10 69 682.,iu8E2 8i.,111078C./ 
IFCCASE.EC.1.CR .CASE .EQ. 3) GO TC 233 
IF(CASE.EC.2.CR.CASE.tQ.4>GC TO 236 
225 CONTINUE 
M = 3«-i-A 
IT (A.EQ. 23) GC TO 13C 
IFCA.EG.24) 0 C TC 131 
IFCA.EQ.35JGG TC 132 
IFCA.E0.27IGO TC 133 
IF(A.EG.38)G0 TO 124 
IF(A.EQ.39)G0 TO 135 
IFCA.EQ. 4i)GO TC "136 
IF(A.EQ.42)GO TC 137 
IF ("A. EG. 42 > GO TC 138 
1F(A.EQ.44)G0 TC 139 
IFCA.EQ.45)GO TO 140 
1FCA.EG.46)GO TC 141 
IFCA.EG.47IGO TO 142 
IFCA.EQ.48»GO TC 143 
IFCA.EQ.49JGO TC 144 
IFCA.EG.54)GO TO 145 
IF(A.EQ. 5 51 GO TC 146 
IFCd.GT.65l GC TO c 34 
GO TO 235 ~ 
CE9EN = 0.0 
GC TC 280 
IF(f3.GT.65)GO TC 234 
GO TC 235 
1^0 IFCCASE.EC.J..CR.C_AS£.ECI.3) GO TC 150 
" " I F ( CASE. EC .51 GC~ TC 1 5 Ol ~ 
GO TC 151 
131 IFCCASE.cG.i.CR.CASE.EQ.3) GO TC 152 
IFCCASE.EC.5) GC TC 1501 
GO TC 153 
132 IFCCASE.EG.1.CR.CASE.EQ.3 ) GO TC 154 
I FCC AS E .EG .5") GC f C " i l 01 
GO TC 155 
133 IFCCASE.6G.1.CR.CASt .EQ. 3 ) GC TC 156 
IFCCASE. EG.5) GC TO 1501 
GO TC 157 
134 IFCCASE.EG.1.CR.CASfc.tQ.3>.GC TC 158 
IFCCASE. EG .5) GC TC 1501 
GO TO 159 
135 IFCCASE.EG.1.CR.CASE.£Q.31 GO TC 160 
IFCCASE.£C .5) GO TC 1501 
GO TC 161 
I F ( C A S £ . c G . l . C G . C A S E . E U . 3 ) I F I C A S E . t Q . i ? ) G O T O 1 5 0 1 G O T C 1 6 2 I F ( C A S E . c G . 1 . C R . C A S E . E Q . 3 ) I F ( C A S E . E G . 5 1 G C T C 1 5 0 1 G O T C 1 6 5 I F ( C A S E . £ G . l . C R . C A S t . E Q . 3 ) I F ( C A S E . E C . 5 ) G C T O 1 5 0 1 G C T C 1 6 ? I F ( C A S < E . E C . 1 . C R . C A S E . E Q . 3 ) I F ( C A S E . E G . 5 ) G O T C 1 5 0 1 G O T C 1 6 9 I F ( C A S E . t G . l . C R . C A S E . E Q . 3 ) I F ( C A S E . E G . 5 ) G C T C 1 5 0 1 G O _ T O 1 7 1 ' I F ( C A S E " . £ G " • 1 . C R . C A S £ . E ~ Q . 3 I I F ( C A S E . t Q . 5 > G C T C 2 5 0 1 b O T C 1 7 2 I F * C A S E . E G . 1 . C R . C A S E . £ 0 . 3 1 1 F ( C A S £ . E Q . 5 ) G O T C 1 5 0 1 G O T C 1 7 5 _ " I F C C A S E . t C . 1 . C f i . C A S E . E Q . 3 ) I F ( C A S E . E C . 5 > G C T O 1 5 0 1 G C T C 1 7 7 I F ( C A S E . E G . l . C R . C A S E . t Q . 3 ) I F ( C A S E . E G . 5 ) G C T O 1 5 0 1 G O T C 1 7 9 I F ( C A S E . £ G . 1 . c F . C A S E . E Q . 3 ) I F ( C A a E . £ U . 5 l G O T C 1 5 0 1 G O T C 1 6 1 I F ( C A S E . t G . l . C F . C A S E . £ Q . 3 ) I F ( C A S E . E G . 5 ) G O T C 1 5 0 1 G O _ T C _ _ l d _ 2 _ 7 F ( d 7 e g ' . i ¥ C U Q G • C R 0 • E C V 9 0 ( i ' d " 0 7 * G C T C 1 5 1 1 I £ ( O _ . E Q . d 9 7 _ 0 0 ( ! . C R . J 3 _ . E G . l H e 5 C q _ . ) G C T C 1 5 1 2 " I F I O . E G . 2 t 6 3 ¥ 0 i O R ^ D V t G . i m G C T O 1 5 1 3 Q E B E N ^ A A A M ( M l G O T C 2 8 0 " ' ' 
O E B £ N - A A A 1 J M | G C T C 2 8 T 0 E 3 E N - A A A 2 ( M ) G O T C 2 8 C O E 3 E N = A A A 3 ( M ) G O T C 2 8 C D E B E N = ( 0 / 1 C G O G C O . ) * E 6 A ( M ) G O f C 2 8 C ~ " C E 3 E N = A A £ < M G " C " T o 2 8 C " D £ B £ N = ( D / l 0 0 C 0 C O . > * £ E £ ( M > G O T C 2 8 G 
G O T C 1 6 2 
T C T C 1 6 4 
G O T C 1 6 6 
G O T C 1 6 8 
G O T C 1 7 0 
G O T C 1 7 2 
G O T C 1 7 4 
G O T C 1 7 6 
G O T C 1 7 8 
G O T C 1 8 0 
G G T C 1 8 2 
1 2 1 
154 _J3E3£N= AAC (M) 
GO" TC" 28 0 
155 fl£3£N=(D/lC0QQCG.)»EEC(M) 
GO TC' 28 0 "'" "' " 
J56 iJ£B£N= AAC (Ml 
GO TC 28C 
157 p_£8EN = (0/100 QCUO . I * E £D C P ) 
GO TO 28n 
158 IFCD.EQ. 9 75 GO C .OR .0. E C. 4 8 75 UU . ) GC TO 1522 
IF(D7EQ.i9CQQG.0R.0.E(,.95CCC.)GC TO 1523 
IFCD.EQ.ZCOIOC.OR.D.fcC.iOCOCO.IGO TO 1524 
' CE3£h=AAE4 (M) 
GO TC 28P 
1522 0E8EN=AAE1(Ml 
GO _TC 26C 
"1523 DE3EN= A A E 2 (M) 
GO TC 28C 
1524 DE8£N=AAE2 (Ml 
GO TC 280 
159 OE8EN=(D/lC0GCCC.)*EfcE(M) 
_ GO TC 28C 
"l60 ~" ' iF(J.EG.1800cC.CR.Q.EC.9G*C0.) GO TO 1532 
IF(O.EQ.2l02GG.CR.D.EC.l55i]C0.) GC TC 1533 
Ot8EN=AAF2 (M) 
GO TC 28G 
15 32 DE3EN=AAF(M) 
GO TC 28G 
"1533 "D£8EN=AAF1'(M)' 
GO TC 28C 
161" OEBEN= <O/i0 0OC.(!P.)*BBF(M) 
GO TC 280 
162 IF(0.£C.16GOOC.CR.L.EC.8COCC.)GOTC 1542 
C£BEN=AA G1 (Ml 
GO" TC 280 
1542 Oc8E N = A AC (Ml 
GO TC 280 
163 Lct3EN = (C/1 OOO C CO . )*6EG (Ml 
GO TO 28C 
164 0E3EN = AAMMI 
GO TO" 28 C 
165 DEBEN^(D/1G00CGC.)+£EMMI 
GO TC 28C 
lt6 IF(0.£G«62375C.CR.G.EC.366875.) GC TC 1555 
OcJEN=AAT1 (Ml 
_ GC TC 28C 
1555" CE3EN = AAI (M) 
GO TC 28C 
168 1FCO.EO. 162000.C'H.D.EC.81000.) GO TO 1552 
OE3E N= AA vl (M) 
GO TC 28C 
1 2 2 
1 5 5 2 _ D E B E N = A A J ( M l G C T C 2 8 0 J . 6 7 C E B E N = ( C / i f l O O f i C O . I * 6 E I ( M l " G o ' T O 2 8 C " 1 6 9 U £ B E N = ( Q / l G O G C C O . ) * t s E j ( M I G O T C 2 8 0 1 7 0 I F ( D . E Q . 1 6 2 5 C C . C K . G . E C . 8 1 2 5 0 . > G C I C 1 5 6 2 01 3 E N = A A K 1 (M) G C T C 2 8 0 1 5 6 2 D c 3 E N = A A M M ) G O T C 2 8 C 1 7 1 C E 3 £ N = ( D / 1 C C C C C 3 . I * B E K ( M l G C T C * 8 C 1 7 2 0 E 3 E N - A A L ( M ) G O T C _ 2 8 C 1 7 3 " G E 3 E N = ( C / 1 C 0 0 C C D . ) * E E L ( M ) G O T C 2 8 0 1 7 4 O E B E N = A A M M ) G O T O 2 8 C _ 1 7 5 0 E 8 E N = ( b / i ' C O O C ' C 0 . ) * f c E M M ) G O T C 2 8 C 1 7 6 C O N T I N U E F _ = _ D I F C F • E Q . 1 0 2 3 7 5 C . C R • £ Q • 5 i i 8 7 5 • ) G O T C 9 3 3 _ _ C E 8 E N = A A M ( M ) G O T C 2 8 0 9 3 3 _ J . £ B E N = A A N ( M J G O f C 2 8 0 1 7 7 D t d E N - ( O / 1 Q 0 G C 1 0 . ) * E E N ( M l " G O T C 2 8 C 1 7 8 C E 3 E * > = A A C ( M l G O T C 2 8 0 
i l ? O E 8 E N = ( D / J L £ 0 O J C 0 _ . l » f i E C ( M I G O T C " 2 8 P " " ' " 1 8 0 C E B E N = A A F ( M l G O T C 2 8 0 " 1 8 1 O E B E N = ( D / 1 0 0 0 C _ C G . ) * e E F ( M ) G O T C 2 8 C 1 8 2 I F C O . E G . 1 8 7 5 0 f l _ . C R . O . E i . . 9 3 7 5 0 . I G C T O 1 6 3 4 D c 3 £ N = A A C ( M ) G O T G 2 8 G 1 6 3 4 C E 3 E N = A A G 1 < M ) G O T O 2 8 ! ; 1 8 3 O E 8 E N = ~ ( D / 1 G 0 G C C O . i * B E C ( M l G O T O 2 8 C 1 5 0 1 ~ L c d t N = 0 . C _ G C T C 2 8 C 2 8 0 ' C O N T I N U E R E T U R N " E N D 
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APPENDIX E 
TERMFA: COMPUTER PROGRAM TO GET DEATH 
PROCEEDS FOR TERM POLICIES 
1 2 4 
PROGRAM TERMFA(INFIT,CUTPU,TAPE5 = INFIT,TAPE6=0U1FUT) 
LME N.S.I C N DJLV..T E Ri. 7 0 > »10£ B EN U t! I 
CAT A OIVTER/3 2*£ .0, .27,.2€ t.29, .32,.?*,.36,.38, .41, 
— J L - j A I j jl4 
•.5 0 ,.52,.57,.61,.65,. 73 ,.82,.91,1.^3,1.26,1.5c,1,95, 
_._ ..•_ 2.41,2.92, . ^ . 
•3.53,4.25,2.UC ,15*2.Cr/ 
K = 3 . ... 
54 READ (5 , 53) 1AGE ,FACE 
W.iil.T£<b,.ej5 2) ICG£,FACt 
632 FORMAT (/,IX,* 1AGE=• , 112 , 1 GX,• FACE = * , IF in.2,/) 
.. 52. .. JLURMAT (11 2 , F10 . 2) 
K=K + 1 
IFiK.GT. 21 ) G C TC 59 
KAGE = I AGE 
LQEJi£N HiA.G_E).= FAC.L.* U+.(P IV.IE R;(K A GE ) /10 C.a, ) ) 
52 kRITE(6,55)KAGE,TCEEEN(KAGt> 
S3 FOfiHAT (i>,*KAGE = *,ll.i ,10 X ,..* TDEBEN = * , 1 FiP . c\ . 
KAGc=KAGc+l 
. .IFlKAGE.GT.6b) GC TC 54 
M=KAGE-1 
G.O.. IC 5 7 . . 
57 TDEBENCKAGt)=TLEBEN(K)*(14(OIVTER(KAGE)/lu00.) ) 





The definition of each variable used in the program is gi­
ven below: 
IAGE : initial age of the executive. 
FACE : face amount of executive's policy. 
KAGE : attained executive's age. 
TDEBEN: death proceeds for the Term Policy. 
A sample of program's output is shown for Executives 3 and 
23. 
Executive 3. 
I A G * = 5 4 . F A C . E = . _.Z.2i2So,co 
KA..G_E*I>4. .. I C E F E N = 7 2 2 3 5 : . 7 5 
K A G E * 5 5 T C E E E N = 7 2 3 6 1 8 . 9 1 
KA.G£*5& T_C T £ E N = 7 2 5 5 8 7 . 4 2 
K A G E * 5 ? T D E F £ N = 7 2 7 7 3 5 . 2 3 
_ _ K A J G £ * 5 8 T C E . E C N = 7 4 0 3 7 6 . 4 2 
K A G E * 5 9 T C C F C E N = 7 4 3 5 5 2.64 
_ . K A G Z * 6 F T C T H C . N = 745*25,74 
K A G E * 6 I T U T £ T N = 7 ^ 6 5 2 5 . 6 2 
_ * A G £ * 6 2 - J C C T ! E N = 7 4 8 0 2,:. 8 8 
K A G E * 6 - 5 T C £ E E N = 7 4 9 5 1 8 , 5 3 
K A G E * 6 4 T 0 E E E N = 7 5 1 0 1 7 , 9 7 
K A G Z * O 5 T C ETIC N = 7 5 2 5 2 0 . ^ 
K A G . E * fcb TCEFC.EJS=. 7.5.41.2 5 . C4 
Executive 23. 
I A G * - 3 ? K A G I* K A G 2 * 2 * K A G c * 2 5 . K A G £ » 3 6 . K A G E * 3 7 J < J L G _ £ * 2 , t L . K A G E * 3 9 _ K A G E * * ; K A G £ * * i K A . C - E * * 2 K A G 1 * * 3 K A G I * 4 4 K A G E * -»5 K A . G E * * 6 K A G E * h 7 K J G £ * 4 o K A G E * m 9 _J<A.G.£i$Lti K A G £ * 5 1 K A G..E * 5 2.. . . K A G E * 5 ' K A G E * 5 * K A G £ * L > 5 . . M G r - - * 5 o k A G E * 5 7 K A G E * 5 8 K A G t * 5 9 
__KAILE.*.e - _ K A G E * 6 1 K A G £ * c2 .. K A G E * 6 2 K A G E * 6 * . K A G £ * 6 5 
_i£AG£*.&fi-.. 
F A C E = 2 9 7 " 0 0 . u P T 0 £ E £ N •= l 9 7 u 8 C . 19 T G . t £ E N = 2 9 7 1 6 2 . 2 7 T C H £ E N = C 9 7 2 * 9 . 5 5 f C H E E K S £ 9 7 3 4 4 . £ 7 T C E B E N = ^ 9 7 4 4 5 . 7 7 I C M 5 A = 2 . 9 . 7 5 J 2 . 6 5 T 0 E E £ N • = 2 9 7 6 6 5 . 9 ? T C E R E N = 2 9 7 7 6 7 . 9 6 T C E b F N = 2 9 7 9 1 6 . C I T C E £ E N = 2 9..8 G 5 2... C 5 T 0 E E E N = 2 9 8 1 9 6 . 1 2 T _ C _ E E E N = . 2 . 9 . 8 3 ^ 5 . 2 1 T C t E i - N - 2 9 8 5 1 0 . 3 5 T D . E E £ N = 2 9 8 6 7 n . 5 C T 0 E t E N = C 9 8 8 5 2 . 6 9 T C £ B £ Is = 2.99^46.94 T C t O £ N = 2 9 9 2 6 5 . 2 5 L C . t _ t F j v = ,2.i9.5iiL,.6 4 T C E b E N = 2 9 ^ 7 8 3 . 2 0 T C E t £ N = 2 i 0 . V 9 1,9.8 T C 6 E E N = C C P 4 7 C . C 9 T L t C E ( s = 2 1 0 9 3 8 , 6 2 T C E C t N = 2 C 1 5 2 5 . 6 6 T C E E E N = v L L 2 2 5 ^ . 3 3 T E E S E N = 3 ^ 3 1 3 4 , 9 ! T C E F E N = . . . 2 C 4 2 2 C . 1 2 T C t E E N = 3 C 5 5 2 5 . 2 4 T C E E £ N = _ . . 2 i , 6 1 2 6 , 2 9 T C E £ E N = 2 C 6 7 4 e , 5 f c . T G E £ . t N E , I X Z 3 . 6 1 . t , 6 T 0 E B E N = 2 P 7 9 7 6 . 7 8 T C £ £ E N = 2 C 8 5 9 2 . 7 3 T C E B E N - s 3 C 9 2 G 9 . 9 2 T C E £ £ N = _ 3 I 9 J L 2 8 . . 3 * 
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